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INTRODUCT | ON

My sincere thanks are expressed to the Commonwealth -
Department of Education and Science, acting on the advice of
the Research Sub-Committee of the Commonwealth Advisory

Coinmi ttee on Advanced Education, and to the Council of the
Western Australian Institute of Technology, for the financial
grants made to me in respect of an overseas study tour
between July and November 1970. The purpose of the tour was
the investigation of planning and management in tertiary
education, with particular reference to the cost effective~
ness of Colleges of Advanced Education in Australia.

Throughout the tour, the utmost co-operation was extended by
the many instrumentalities, institutions and individuals with
whom an exchange of opinions and information took place. It
was noticeable that, despite differences of race and culture,
there was a marked similarity in the definition of problems

and the answers being sought to these in the immediate future
and, indeed, in the next decade. Sincere thanks are extended
to all, and the hope is expressed that the report which follows
will be of some assistance to all those who gave of their time
and ideas so unstintingly.

The tour began with visits to the Asian cities of Singapore
and Hong Kong, followed by the U.S.5.R., and then by visits
to Switzerland and France (where the emphasis was on dis-
cussions with international organisations), the United
Kingdom, Canada and the U.S.A. Appendix A to the report
gives details of all those with whcm discussions were held.

........




The report which follows does not therefo-e constitute a
detailed briefing on current practice and thinking in the
countries visited, but rather constitutes an attempt to

record and evaluate the s ¢ .ificant ideas garnered as a
result of the tour, allied to my experience in a single
Austral an institution. |t incorporates many ideas and

proposals which have resulted from a fusion of study tour
discussions and my own thinking and experience in an Australian
context. The whole report concentrates on recommendations

and the reasons therefor, and | have avoided encumbering it
with too much data, in the belief that this approach would
obscure the essentials.

During the study tour, | made use of a small brochure which
gave the background of my position, the Western Australian
Institute of Technology and the areas of study. This proved
to be valuable and the idea may well be worth consideration
by others contemplating a similar study tour.

The report has been written under major subject areas,
although it begins with a chapter which endeavours to give

an overview and a general summary. One of the most important
results of the tour was the establishment of communication
with many different individuals and institutions. The result-
ing written dialogue, coupled with a more detailed reading

of a large number of documents could well lead to such further
papers and reports, as time and circumstances permit.

The final chapter of the repor: is a probing look into the
future, postulates a few additional theories, and presents a
number of ideas in their embryonic form.

AN b

Howard W. Peters
Assistant Director (Administration and Finance)
Western Australian Institute of Technology

Perth W.A.
1971




The subject areas which were investigated are listed below:

Corporate Management Structure and Procedures including -

* governing body

* executive

* academic policy-making

3 decentralisation of authority and responsibility
% major resource allocation methods

* time sequences in decision-making

Financial Control and Policies including ~

% financial and physical budgeting and control
output budgeting and control
* cost analysis techniques

% long-range financial ferecasting

Buildings and Grounds Programmes and Planning including

* educational specifications
% architectural services
% design and construction, including moderr. methods

of campus planning

b

long-range capital works programming

Research and planning including -

* enrolment forecasting

* measurement of community needs

o
”

space utilisation, forecasting and scheduling

Staffing and Personnel including -

% establishment measurement
* work study in laboratories and workshops
* staff involvement

General Topics including -

* student affairs and government

* organisation of the academic year

* applied research for industry

% relationships between institutions, governments

and communities

* productivity criteria
* co-ordination of tertiary education
* . open university

As was probably inevitable, | found it necessary to concen-
trate on particular subject areas in different locales, for
it pioved impossible to cover all the areas in each country
and/or with each organisation visited. Furthermore, greater
emphasis was placed on some subjects rather than attempt a
more cursory examination of all the topics listed.
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OVERVIEW

RISING EXPENDITURE ON EDUCATION

Expenditure on education throughout Australia has been
increasing in the last decade at an unprecedented rate.
Tables 1 and 2 illustrate the situation in Western
Australia.

The upward trend revealed by these tables is by no means
exceptional; similar data on other developed nations or
regions would show that, significant as has been the
growth rate of education expenditure in Western Australia,
it remains well below the norm throughout the world.
Furthermore, the increase of expenditure on higher
education has been rising at a substantially faster rate
than has occurred with primary, secondary and technical
education.

The expenditure at the Western Australian Institute of
Technology in 1967/69 was 13.8 million dollars, whiist
projected figures for 1970/72 and 1973/75 are 30.5
million dollars and £ million dollars respectively. A
great deal more research is necessary on:

(a) t» decision-making processes and required essential
data (whether used at present or not) in making
financial allocations to the interlocking strata of
education, and

(b) the methods used or capable of being used in the
development of national policies and strategies.

Errors at government level, arising from such factors as
inadequate data, limited research, failure to project the
long-range effect of current decisions and undue weight-
ing of political factors, have caused serious disturbances
in the educational system. At one point in time, theie

is an undue emphasis on higher education, with consequen-
ces which include an ill-prepared intake from the second-
ary system, and an oversupply on the labour market of
professional ly trained graduates. Sudden reversals of
policy, based on the evidence of the moiicnt and not on

a rational forecasting of requirements, say over a
forthcoming decade, often cause equally serious dis-
location not only of the educational system, but also

of the economic and social fabric of a nation.

Education is a major industry, and trends suggest it
will become the biggest resource consuming industry in
the world. Already education is taking the biggest
share of many national budgets, displacing defence which
for so long has been the major charge against national
wealth. In my view, this is as it should be, for
education has some degree of permanence for the indivi-
dual, some positive influence on society and future
generations, in contrast to many other expenditures
where the impact is small.

The importance of education is being accentuated as
Australia, in common with most of the rest of the world,
prepares for the advent of the knowledge society. At
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Table 2 Western Australian Government Expenditure
Percentage increase: 1960-61 to 1969-70

Percentage Increase 1960-61 to 1969-70

EDUCAT ION 196%
HEALTH, HOSPITALS & CHARITIES 146%
LAW, ORDER & PUBLIC SAFETY 152%
DEVELOPMENT OF STATE RESOURCES 145%
TRANSPORT 62%
LEGISLATIVE & GENERAL 128%
PUBL IC DEBT CHARGES 101%

Source: State Treasury

the beginning of this century, primary industry was
predominant, only to be displaced at a later stage by
secondary industry. Both primary and secondary indus-
tries benefited from the work of Taylor, called the
father of scientific management, who was able to make
manual work productive. iis weapons were technological
and managerial. Today, however, the shift in importance
is to the knowledge-oriented industry, examples of which
are education and research organisations. Knowledge is
the base of society rather than skill and brawn. Peter
Drucker has declared that the great task for the rest
of this century is to make knowledge industry productive.

It will involve new radical thinking. Autocratic manage-
ment structures will disappear in favour of flat structures,
in which task forces, comprised of people of a variety

of abilities, will join together for a 1imited time to
achieve a given objective. There will be inter-disciplin-
ary approaches to the solution of problems. Men will

learn from dialogue with each other. The 2 will be more
face-to-face discussions, in which talent and knowledge

will count, and not seniority and power.

Those in senior management will still need to make the
big decisions on policy and budget, but they will diffuse
their detailed operational powers throughout the organ-
isation.

Against this background, education assumes even greater
importance; yet, whether measured in quantity or quality,
all is not well with this emergent premier industry of

the world.

1.2 PRODUCTIVITY OF EDUCATION

There is very little evidence to support a theory that
productivity in education is improving. Many national
and institutional case studies show the contrary, i.e.
that productivity is declining. At best, productivity is
either remaining constant or improving at a singularly




low rate when compared to other major industries. Iron-
ically, the rapidity with which technological knowledge
(leading to improved productivity) is growing and its
effect on the workaday 1ife of the nation is often advanced
as a partial explanation of the growth factor in the
number being educated. Many technological developments
have been introduced by educationists to industry and yet
of all industries, education resists technological change
the most stubbornly. The degree to which it has used, or
even sought to use, the tremendous developments in comm-
unication, brought about by science and technology, is
remarkably small. The lecture, blackboard and chalk,
continue their sorry way, as if television and other
audio visual aids, had never been invented. Instances
abound throughout the werld of primary school and even
kindergarten children, reared on films and telecasts,
resisting the unsophisticated chalk and talk methods of
the formal classroom.

The degree of resistance to change is almost a matter of
pride to many educationists. In their minds, it is a
proof that whilst change may be the order of the day for
society as a whole, one constant unmovable remains, i.e.
education. A leader in Australian education recently
defined the policy of his university as maintaining a
master and student approach, irrespective of the social
changes being sought and wrought by the younger genera-
tion. Indeed, the very application of the word 'industry'
to .education is seen by many as either a deliberate
insult or a measure of the user's ignorance.

If the problem of productivity in education were such
that a policy of inaction would make the.problem dis-
appear, then concern could be limited. But the problem
is not of this type; it is with us to stay, and it will
grow bigger the more we delay action to solve the problem.
The quotations listed below may be sufficiently apt at
least to make the educationist pause and think, and
at best to make him determined to look again at every
aspect of his profession. Nothing less than a techro-
logical and managerial revolution in education can
grapple with and ultimately solve the problems of low
productivity and rising costs.

(a) Committee of Presidents of Universities of Ontario

Source: Committee of Presidents of Universities of
Ontario, Collective Autonomy Second Annual

Review, 1967/68

"...0ne factor that has an important bearing on the
viability of the university system is the role being
played by the Government of Ontario. Although the
Government has a declared interest in the shape of
higher education in the province, it has repeatedly
expressed a preference for a voluntary system in
which the initiative flows from the universities
themselves. For example, the Minister of University
Affairs in his Frank Gerstein lecture at York Uni-
versity in 1966 said:




"There is, moreover, much evidence to indicate that
provided the universities can meet the responsibili-
ties of our times we should undoubtedly be better
off if they were allowed to continue to operate with
P autonomy

But the Government has also made it clear that it
stands ready to do the job if the universities
falter, as witness these words of the Minister which
follow immediately after the quotation in the
preceding paragraph:

On the other hand, if they cannot or will not
accept those responsibilities, and if, for example,
large numbers of able students must be turned away
because the university is not prepared to accept
them, or if, as another example some of the less
glamorous disciplines are ignored, despite pressing
demands for graduates in those areas, or if costly
duplication of effort is evident, I cannot imagine
that any society, especially one bearing large
expense for higher education, will want to stand
idly by. For there will inevitably be a demand -
there have been indications of this in other
jurisdictions - that government move in and take
over."

3William G. Davies, ''The Government of Ontario and
the Universities of the Province,'" Governments and
the University (Toronto: MacMillan, 1966)

YLoc.cit.

(b) Professor lvan M. Siroyezhin, School of Economlcs,
Leningrad University

Source: 'Operations Research in the U.S.S.R. as
Education and Research Work'', Management
Science 11/1964-65 Series A.

"...The reasons for combining these approaches are
economic, psychological, and scientific. Firstly,
it is clear that if society pays a lot of money for
education, it has to be interested in profitable
results."

"...Finally, the acceleration of progress in all
areas of knowledge is very high. We have a new
technical and scientific revolution, but unfortunately
we do not concurrently have a new revolution in
training methodology in the methods of teaching
either in secondary schools or beyond. Saying

"we', I mean the new days' world."

(c) M. Rene Maheu, Director-General of UNESCO

Source: Address on the 0pening of 1970 International
Education Year by Director-General of UNESCO
"...In too many cases, the school, the college and
the university far from living at one with the
community, constitute tiny worlds of their ownm.

For example, that an electronics engineer should
have no properly organised means of sharing his

12
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(d)

(e)

knowledge with those of his colleagues, friends
and neighbours who would like to bring their
information up to date; that an educational establish-
ment should be used for a maximum of only two
hundred days in the year, and then for eight hours
a day at the very most; that young people who have
studied for several years at school or university
should be unable to turn their skills they have
acquired to account on the labour market because
they have failed in some competitive or other
examination: all this is a waste — of material
sources, of human potential - which must no longer
be tolerated anywhere, and least of all in the
developing countries."

Phillip H. Coombs, former Director of the International

Institute for Educational Planning

Source: The World Educational Crisis:
Oxford University Press, New York, 1968

"...An educational system can lose the power to
see itself clearly. 1If it clings to conventional
practices merely because they are traditional, if
it lashes itself to inherited dogmas in order to
stay afloat in a sea of uncertainty, if it invests
folklore with the dignity of science and exalts
inertia to the plane of first principles - that
system is a satire on education itself. Individuals
showing authentic gifts may still emerge from such
a system. But they will. not have been produced by
it; they will merely have survived it. Moreover,
from the standpoint of society, the resources
invested in perpetuating such a system are misused
resources - misused because a high proportion of
its students will emerge ill-fitted to serve well
either themselves or their society."

"...As things stand, the educational profession
itself, viewed in the mass, shows no great pro-
pensity for searching self-criticism. Nor is it
quick to seize opportunities for innovations that
will help teachers achieve more in classrooms,
where they are now subject to so many distractions
that they have little time to think. 1Indeed, the
world-wide educational crisis is shot through with
irony. While the crisis has occurred amid a
virtual explosion of knowledge, education, as the
prime creator and conveyor of knowledge, has
generally failed to apply to its own inner life
the research function it performs for society at
large. It has failed to infuse the teaching pro-
fession, for transmittal in¢o the classroom, with
the knowledge and methods that are required in

‘order to correct the present disparity between

educational performance and needs. Education thus
places itself in an ambiguous position. It exhorts
everyone else to change his ways, yet seems stubbornly
resistant to innovation in its own affairs."

W|CHE

Source: Western Interstate Commission for Higher
Education, The Outputs of Higher Education,

July 1970
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1.3

"...Educational decision-makers are seeking honest,
viable responses to the issues of public account-
ability, flagging financial support, and an
earlier overreaction to short-term need. They are
seeking forthright approaches to the polarization
of opinion about the role of the university in a
free society ordered by law.

The urgency of our era exhorts higher education to
an examination of purposes, priorities, responsibili-
ties, and capabilities. Having made a decision to
be both responsible and responsive to the needs of
.society and the individual, the first.step toward
meeting those obligations is a purposeful allocation
of resources. There is no clearer reflection of

the values and purposes of an institution than

a review of its priorities in allocating resources.
Such purposeful allocation will require a careful
analysis of the activities, outputs, and objectives
of higher education.

Surely we can do no less."

Peoples and governments may be prepared to meet the rising
costs of education, as the demand for quantity and
quality increases, but it is doubtful if they will con-
tinue to meet such costs at the present low productivity
rate. |If productivity does not increase, budgetary cuts
will be made by governments in an endeavour to force
improved productivity. Such an enforcement could never

be more than a partial success, against which would

need to be counterbalanced the negative attitudes
engendered in most of the participants:.

The task of improving productivity in the education

"industry must be carried out by the educationists and

administrators associated with it. A constant pressure
to do so will emanate from treasuries, governments and
in time, the coomunity itself. There are four major
approaches to the problem:

* The application of the new technological develop-
ments to the learning and teaching processes’

* More systematic development, review and simulation
of national and regional strategies and policies

* Greater use of the research and development methods
of like nature to those used by industry and
commerce, and on an equivalent scale

* Improved management and planning at institutional
level.

COMPARATIVE ASSESSMENT BETWEEN AUSTRALIA AND ELSEWHERE

The study tour was not of sufficient length and range
to permit comparative assessment in any depth. Never-
theless, some tentative judgements were formed and
these are now offered.

In the broadest terms, Australia has as much to teach
as she has to learn. In Asia, to the future of which
Australia is inevitably bound, there is little to learn,

+




unless account in taken of the spirit of dedication with
which education is being tackled in some countries.
However, Australia has much to teach in Asia, and every
endeavour should be made by government authorities and
educational institutions to foster relations in Asian
institutions. Such endeavours might well include:

% Consulting work for Asian organisations! and
institutions

* Exchange of staff

* A communications network negotiated through the

UNESCO Regional Headquarters in Bangkok.

When one turns to the U.S.S.R., several major differences
are acutely discernable. The political and economic
structure of that country is such as to give greater
emphasis to centralist planning. The foreseen needs of
the economy, therefore, play a bigger role in the
provision of places in disciplines and fields of study,
than is the case in Australia, where student choice is
the predominant philosorhy. Educational planning in
Australia tends to be concerned with predicting changes
in student attitudes to different courses, and to give
only secondary importance to the changing needs of the
economy. Inevitably, this results in shortages and
surpluses of graduates in different fields, as graduate
output is rarely in step with the changing labour market.

Whether the labour market approach has any advantage over
the student choice philosophy is difficult to determine.
Even in the centrally planned economy of the U.S.S.R.,
there have been many instances of over and under supply
of graduates, for the most careful planning is easily
invalidated by unforeseen or underestimated technologlcal
cdevelopments and changes in social attitudes.

A major field for research by educational planners is
ways and means of permitting a high degree of choice

of course by individual students, whilst seeking to
minimise the negative results on the labour market, as

a result of the educational system producing either too
many o¢ too few graduates in particular fields. It
would szem at least desirable that higher education
should endeavour to forecast the needs of the economy,
and to use such data to influence students in their
choice of careers. Another sngnlflcant area for develop-
ment is a vocational guidance system? which would be
far more sophisticated than at present exists in either
secondary or tertiary education. A graduate who cannot
find a job too easily becomes socially disoriented; the
same is probably true for the graduate who readily finds

The Western Australian Institute of Technology is currently
establishing such links with several different Asian
organisations, partially as a result of contacts made
during the study tour.

Some interesting work is being carried out by the Vocational
Guidance Association, 37A Devonshire Street, London.




a job but is quickly disenchanted with it. As with so
many facets of planning and management in fields of
human endeavour, the task is to limit the inefficiencies
of the system to the greatest extent possible, and,
through experience thus gained, to continue to seek
further improvement.

In the U.S.S.R., the universities occupy an elitist
position and admission is strictly limited to the most
academically qualified. A little less than 10% of
students go to universities, which are seen as producing
the next generation of academics, the next wave of
researchers and the future leaders of the various
professions. The bulk of the students go to vocationally
oriented institutions, many of which are monotechnical,
although there is some evidence showing a shift towards
the polytechnical.

The system of elitist universities, supported by a very
large number of vocational institutions, has some
advantages. It is a precise national system, readily
understood both by the planners and the community. The
academic lines are distinct and rarely-blurred. The
different types of institution have objectives which
are sharply defined and hardly ever transgressed. This
makes for ease of operation and the curtailment of status
arguments.

Some other aspects of the U.S.S.R. higher education system
are worthy of note. A strikingly large number of students
are studying part-time or externally, with sandwich courses
being well developed. A large percentage of higher educa-
tion. students are continuing to work whilst studying
externally or part-time, with generous time-off allowances
from work being available. It is clear that in ths next
decade the U.S.S.R. will be exploiting effectively the

new communication media in the interests of external
students. The use of educational television is already
being given a strong emphasis.

0f considerable interest is the imagination and deter-
mination with which inter-disciplinary studies are
being pursued. In contrast to the impression which

is generally held of the Soviet system being pedantic
and orthodox, the facts given to me indicated that the
U.S.S.R. is making considerable headway in developing
new fields of study, in readiness for the technological
changes expected in the years ahead. Nowhere is this
more obvious than in such fields as water resources, the
development of nationalities within the Union and comm-
unity health services.

Until recently, higher studies in administration and
management received scant attention in the U.S.S.R. One
may legimately hazard the guess that management was

seen as mandatory in capitalist economies, but not in
social ist economies. Nothing could be more incorrect,
and the U.S.S.R. has paid a big penalty for this error
in judgement. Much of the bureaucracy is inefficient;
alongside the most advanced and sophisticated scientific
and technological work exist managerial systems which |
are outmoded and costly.. It was interesting to find :
that, at long last, the authorities seem to have
recognised the importance of management education. A big
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effort is likely to be mounted to overcome the neglect
of many years. The authorities seem determined to find
their own way instead of importing experts from overseas;
they are going to learn by trial and error. Big groups
of Soviet officials and others are being sent to foreign
conferences and the like, in the vain hope of cramming
knowledge. It may well be doubted if such efforts are
worth the time and expense involved; at least they serve
to demonstrate a major change in Soviet thinking -
management has been recognised as an essential, and
education in management is now being emphasised.

In Europe, the study tour concentrated on such inter-
national organisations as the International Labour
0ffice (I1LO), the Organisation for Economic Co-operation
and Development (OECD) and the United Nations Educational
Scientific and Cultural Organisation (UNESCO). As a
result, no direct study was made of national systems,
although some interesting information and opinions were
obtained from men and women of different nationalities
working for the international agencies. A few points
seem to be of sufficient interest to mention immediately.

Despite every endeavour to accord equal opportunity for
higher education to all classes of students, irrespective
of parental occupation and income, the evidence is that
tHe national systems remain heavily weighted in favour
of the higher income groups. Several objectives and
factual reports show that the percentage from low income
families of the academically qualified obtaining higher
education is declining rather than rising. This is
leading many government and education officials to
advocate a policy of positive discrimination in favour
of students from low income families, i.e. to advantage
such students in the admissions process to the detriment
of those coming from higher income families. The policy
is seen as the only way to avoid social unrest and to
democratise higher education, in practical terms as
distinct from theoretical.

Recent research surveys in Australia indicate a similar.
situation, and it would seem desirable for Commonwealth
and State Governments to consider methods by which the
trend may be significantly altered. The problem of low
income families being proportionately disadvantaged in
the pursuit of higher education for their children has
serious social and political implications; it requires
far greater research and then the quest for positive
solutions than has hitherto been the case.

Facts given by the Australian Council for Educational
Research show that there are wide disparities between
the individual states of Australia in the potential
pool of students for higher education. The percentages
in 1968 of students remaining in secondary education
until the age of 16 or 17 were as follows:

Victoria 45.6%
South Australia 38.9%
New South Wales 36.6%
Tasmania 28.5%

Western Australia 27.1%
Queensland 19.4%




Further investigations would be necessary to see whether.
these differences also have some relationship to income
levels of families.

The student unrest in France in 1968 has led to several

major changes in education in that country, these in

turn influencing other European nations.

The most

interesting would seem to be:

o'
"

%

ot
"

Changes in curricula to achieve greater relevance
to modern life

Greater participation in the decision-making processes
by students and junior academics than was hitherto
the case

Stronger efforts by the universities to relate their
research programmes to the economic and social
development of their regions

More institutions which are multi-disciplinary
in their structure

Greater autonomy to the institutions of higher
learning in the control over budgets, once approved,
and academic policies.

It was noteworthy that amongst European educationists,
especially the more radical, great interest was often
expressed in the policies which are developing in Sweden.
Amongst these are:

o
"

%

reinforces the need for one.

Experiments in the government of institutions of

higher learning, with greatly increased staff and
student participation (staff representation covers
all elements such as academic, administrative and

technical)

A stronger emphasis on continuous education -. age
16 to 60 - with a lessening significance for
immediate post-secondary education

Co-ordination and investigation techniques to relate
educational objectives to the foreseen needs of the
ration

An egalitarian approach to opportunities for higher
education

A national research programme, into which is inte-
grated the research work of universities and
institutes of technology, whilst still encouraging
flexibility of approach and decision-making

Consideration of an Open University approach in order
to give opportunities to those disadvantaged in
their early years or now wishing to have the oppor-
tunity of a new career.

In the United Kingdom, the most obvious deficiency, in
my view, is the lack of a coherent national plan for
higher education.

A lot of work has been done on pro-

jecting the growth in student enrolments but this in
itself does not constitute a national plan; it merely
Even officials at the
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highest level, when directly questioned on the avail-
ability of a national sgrategy for higher education,
reluctantly agreed it did not exist.

The binary approach of universities and polytechnics may
be workable if answers are found to such fundamental issues
as: the objectives of the two systems, and their compati-
bility or otherwise; methods to be used to co-ordinate
the two systems and, indeed, between institutions of one
system; the changing of the system of local government

to permit national planning, as distinct from loosely
connected regional planning techniques; full autonomy

for the polytechnics; and more sophisticated national
methods to be used in determining the allocation of
finances to individual institutions. Present methods

as used by the University Grants Commit:- . are at

best ill-conceived compromises, at worst lamentable
examples of penalising the radical and rewarding the
conformist universities.

Although co-operation between universities and colleges

of advanced education in Australia leaves much to be
desired, particularly in the area of transfer of students
between institutions, the situation is superior to that
obtaining in the United Kingdom. In that country, dialogue
between the universities and the polytechnics hardly

exists and, where it does, it is often conducted in an
atmosphere of mutual suspicion, which stems from inadequate
national understanding rather than from any significant
degree of institutional or individual wilfulness.

It was against this background, that | found the Western
Australian Tertiary Education Commission to be of great
interest to United Kingdom officials and educationists,
(Equal, if not greater, interest was expressed sub-
sequently in Canada and the United States of America.)
This acpears tc bz an appropriate moment to

summarise the Parliamentary Act! which created the
Commission.

The functions of the Commission are:

(a) subject to the Minister, to promote, develop and
co-ordinate tertiary education having regard to
the needs of the State and the financial and other
resources ivailable to it

(b) to consider the future development of tertiary
education institutions including the establishment
and development of new ones and, for that purpose,
to confer with appropriate authorities in the State
on the selection of sites and recommend to the Minister
the acquisition and reservation of sites

(¢) to review submissions of tertiary education
institutions relating to triennial programmes and
make recommendations to the Minister on the levels
of financial support requested in those submissions

1

Western Australian Tertiary Education Commission, Act
No. 84 of 1970, 30th November 1970

[ T T T
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(d) to consider any request for a variation from an
approved triennial programme of a tertiary education
institution and make recommendations thereon to the
appropriate Commonwealth or State authority

(e) to consider -

(i) the terms and conditions of appointment
and employment, including salary payable, of
the staff, whether academic or otherwise, of
each tertiary education institution; and

(ii) all claims relating to those terms and
conditions,

and make recommendations thereon to the governing
authority of the institution

(f) to consider the fees to be charged by and paid to each
tertiary education institution for classes or courses,
examinations, and academic awards conferred and
make recommendations thereon to the governing
authority of the institution

(g) to consider proposals for the establishment of new
tertiary education courses of study and to make
recommendations thereon to the governing authorities
of the respective tertiary education institutions
for the purpose of achieving rationalisation of
resources and the avoidance of unnecessary duplica-
tion

(h) to co-ordinate the criteria for entrance to tertiary
education institutions for the purpose of avoiding
multiple examinations; and

(i) to determine the minimum requirements for new academic
awards by tertiary education institutions and accredit
those awards.

In addition the Commission:

(a) shall, on matters relevant to tertiary education,
confer and collaborate with departments of the Common-
weaith and the Australian Universities Commission, the
Commonwealth Adviscry Committee on Advanced Education
and other bodies or instrumentalities of the Common-
wealth or the States of the Commonwealth

(b) shall constantly review all aspects of tertiary
education and, on its own motion or the request of
the Minister, make reports to him thereon

(c) shall encourage and, where appropriate, promote
co-ordination between tertiary education institutions

(d) shall promote and undertake research into the needs
and problems of tertiary education.

The Tertiary Education Commission has yet to show that it
will match its promise with performance. In the meantime,
it appears to be a unique experiment in the co-ordination
of higher education, and as such will be followed closely
overseas.
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It was disappointing to observe the relative inefficiency
of institutional administration in the United Kingdom,
Cost analysis techniques are in an elementary stage of
development and, in fact, are opposed by many academics and
administrators. The utilisation of space in universities
proved to be low when compared to the Western Australian
Institute of Technology and details will be shown in
Chapter 2. With a few important exceptions, such as the
University of Sussex, experimentation in the management

of higher education is in low-key, whilst few institutions
have adequate planning resources, or have begun to think
in terms of new management tools, such as programme plan-
ning budgeting or costs per full-time equivalent graduate.
Computer simulations of the results of alternative poli-
cies are discussed but rarely used.

However, the United Kingdom has initiated one major ex-
periment in education, the Open University. This is an
exciting and interesting development, well worthy of
serious study in Australia. Chapter 4 is devoted to
the Open University, inclusive of an analysis of its
applicability to Australia.

In Canada, my time was spent in only one province,
Ontario - which is the most advanced. There are major
variations in the Canadian scene, resulting in the main
from the degree of prosperity obtaining in the different .
provinces. Australia has avoided quite such marked
differences in the quantity and quality of education
available in the states, and in this connection appears
to be more advanced and consistent than either Canada
or the United States of America. Ontario is spending
enormous sums on higher education, in accordance with

a policy that began over a decade ago. The result has
been staggering. Many new universities have been
established and twenty colleges of art and technology
have been founded in recent years. Massive retraining
schemes are underway through the initiative of the
Federal Government. The results have been a mixture of
the positive and negative. Education has improved in
quality, whilst the growth in numbers has been dramatic.
However, as generally occurs when a crash programme is
undertaken, a great deal of waste has resulted. The
major emphasis is now on improving productivity in
higher education, whilst computer programmes are being
developed to forecast the possible results of different
types of educational strategies.

Ontario uses a system known as formula budgeting to

decide on the financial allocations to universities,

and the system is sufficiently interesting to be worthy |
of detailed study by the Commonwealth Department of

Education and Science. This system is explained in ‘
detail in Chapter 3. |

The most refreshing aspect of education in Ontario, and
that from which Australia could learn most, is the in-
tensity of effort to engage the public in dialogue. The
following quotation from the interim statement by the
Commission! on Post-Secondary Education illustrates

the point:

‘

1 Commission on Post-Secondary Education in Ontario: A
Statement of Issues




" ..It is our hope that via briefs, public hearings and
other fact finding, Ontario citizens will engage in a
fruitful public debate with the Commission.

Our Interim Statement is meant as an invitation to such
a debate."

Amongst the questions being posed by the Commission are
the following:

1. Why do we keep piling one year of schooling after
another upon our students? Why is it necessary to
have up to twenty years of continuous schooling?
Why not break it up and, if necessary, space the
years over a lifetime?

2. Why is it necessary to assume that ''learning'' must
take place only when institutionalised? Why would
it not be possible to have, in place of segregated
and fragmented institutions, a plethora of educational
services available to all, at any age? |s ''research"
only possible at graduate level? :

3. Why should professional associations be allowed to
stipulate formal educational requirements instead
of administering tests regardless of educational
backgrounds? Why, indeed, do we use degrees and
diplomas for certification purposes? And if we
must, why not issue such degrees and diplomas for
only a limited period - say for five or ten years?
After all, why should one certification last for
a whole lifetime?

4, Is there any justification for the ''academic year''?
Do we still believe that students must go back to
the farms to help with the harvest hence the need
for free summers?

5. What are the true implications of universality for
post-secondary education? Even if it is assumed
that universality does not mean attendance by all
but merely an equal opportunity of access for all,
how '"far-up' - for how many years — should this
be? All the way to the Ph.D? Why should society
invest this kind of money in one person and not.
in another? Merely because one is being 'educated''.

The Ontario province has a urnique institution in the
Ontario Institute for Studies in Education (0ISE). Founded
in Toronto in 1965, it combines graduate studies, a
research and development centre and a regional labora-
tory. The following quotation! gives an indication of

the Institute's objectives.

"', ..When the Ontario Institute for Studies in Education

was founded in July 1965, it was heralded in many quarters

as a landmark in the history of Ontario education. No

longer would the practicing educator need to grope -

1 19(G7/68 Report of the Director, The Ontario Institute for
Studies in Education
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unaided for solutions to the schools' myriad problems;
here at hand would be a community of scholars from many
disciplines, supported by a strong corps of research
assistants and professionals from many fields, working
together in an Institute adequately equipped, housed,
and financed. We who helped establish the Imnstitute
envisaged a vital and productive union between the
specialised competencies and rigorous methodologies

of scholars, and the diverse skills and experience of
practitioners. We plamned a partnership that would
yield abundant benefits to students, teachers, and
school administrators both in Ontario and beyond its
borders."

It may be that the establishment of such a centre at,
for example, the Australian National University is
worthy of investigation.

As to the United States of America, it is impossible

to comment on higher education without taking some
account of the economic, political and social problems
at present facing that nation. The big issues obtrude
into every facet of the nation's life, and particularly
into hioher education, which has become the most signi-
ficant battleground for opposing ideas.

An inevitable result of student protest has been a
backlash from large segments of the nation. State
legislatures have cut university and college budgets,
sometimes to an alarming degree. Privately endowed

and aided institutions are finding that the level of
donations and endowments is falling significantly. All
in all, this has resulted in severe financial problems
for the majority of universities and colleges; some

are drav'ing on financial reserves, others are reducing
staff. The end result is problematical, but, unless
some marked change occurs in American thinking, it is
difficult to see how higher education can do anything
other than recuce both quantity and quality, with
severe repercussions on the whole society. There is a
notable exception to the rule, the City of New York,
where the economic and social problems are so serious
that legislature and citizens alike are demanding

and obtaining more money for higher education, in the
hope that the problems of inequal ity and injustice will
thus be solved. '

Despite the problems, however, the United States of
America is pioneering some very interesting experiments

in higher education, and has two commissions on higher
education, which are likely to influence not only the
U.S.A. but the rest of the world. These are the Carnegie
Commission for Higher Education and the Western Interstate
Commission on Higher Education (WICHE).

Another development, which will in time influence Australia,
is the Educational Research Information Centre (ERIF), and
more will be said about this in Chapter 5.

An interesting point about higher education in the -United
States of America is that many of the student protests

on campus are non-violent and only concerned with in-
ternal affairs. |Into the latter category goes the main

e
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student demand - relevance in teaching and learning.
The students are demanding that curricula be structured
and taught in such a manner as to relate them to the
everyday problems of work and life. This is a demand
of which a lot more will be heard and it may well
become a big issue in higher education in Australia

in the next decade.

—————— e —




CHAPTER 2

MANAGEHENT: SUMMARY AND RECOMMENDATIONS

2.1 GOVERNING BODY - REPRESENTATION

It is recommended that autonomous higher educational
institutions in Australia, in consultation with govermments,
should give consideration to stronger intermal representa-
tion itnvolving the different elements within the institution.

In most countries and institutions which | visited, the
present Australian system of governing bodies being
largely composed of ex-officio members and external
members, with minor representation of staff and students,
was the norm. However, there was considerable evidence
of growing dissatisfaction with this type of structure,
which is regarded either as:

(a) being too remote from organisational 1ife, and
tending to appear as a body formally endorsing
decisions taken elsewhere, or

(b) endeavouring in fact to manage a university or
institute without possessing the necessary detailed
knowledge, with consequential damage to both the
institution and society.

Academics in particular expressed this viewpoint strongly
because, as trained professionals and knowledge workers,
they wish to have a greater say in institutional govern-
ment. This type of thinking is in line with that being
expressed by many leading management experts, who believe
that the management of knowledge workers will materially
change in the next decade. The following quotation?
will amplify the point:

"...For this reason, it is crucial that knowledge workers
should be challenged to achieve. For this reason, in
other words, managing knowledge workers for performance
is as essential to the knowledge worker himself as it is
to society and economy.

Knowledge workers also require that the demands be made
on them by knowledge rather than by bosses, that is, bv
objectives rather than by people. They require a
performance-oriented organization rather than an
authority-oriented organization.

Knowledge workers still need a superior. The organization
structure must clearly identify where final decisions
and ultimate responsibility rest. Organization needs
constitutional law, that is, a definition of authority
and responsibility within hierarchial structure. But
knowledge work itself knows no hierarchy, for there are
no 'higher' or 'lower' knowledges. Knowledge is.either
relevant to a given task or irrelevant to it. The task
decides, not the name, the age, or the budget of the
discipline, or the rank of the individual plying it.

For a disease of the eye, the opthalmologist is relevant,

1 P.E. Drucker: The Age of Discontinuity
Heinemann, 1968
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for removal of a gall bladder it is the abdominal surgeon,

"Knowledge, therefore, has to be organized as a team in which

the task decides who is in charge, when, for what, and
for how long. Organization structures for knowledge work

must therefore be both rigid and flexible, both have clear

authority and yet be task-focused, informed both by the
logic of the situation and the necessity of command."

Some interesting experiments are taking place in several
countries, including the United States of America and
Sweden. A group of universities and colleges has been
formed in the United States under the title of '"Union for
Experimenting Colleges and Universities' with the centre
being at Antioch College, Yellow Springs, Ohio.

In Sweden, many experiments are conducted as a result of
the initiative taken by the 0ffice of the Chancellor of
the Universities (UKA) which is the national planning and
co-ordinating body. The following quotation from a
document issued by the Chancellor's office under the
title '"University Democracy in Sweden' will illustrate
the experiments!, which in this instance concern a
teaching department or a discipline of study.

"...In model 1 - the least radical - there is a
departmental council for educational questions, which
exercises the powers of decision of the Director on
questions relating to the content and organization of
education. In model 2 there is a departmental council
which, apart from educational questions, decides on
certain other questions usually concerning the depart-
ment's annual requests for grants. In model 3 there is.
a departmental board which in principle has the right of
decision on all affairs of the department, but from whose
authority certain delicate questions, such as questions
concerning appointments, are excluded. In model 4,
finally, there is a departmental board which decides on
all kinds of questions. In models 1 - 3 the Director
exercises his powers according to the University Statute
on questions which do not lie within the authority of
the decision-making organ, and is executive in - ocher
respects. In model 4 the Director is solely executive.

On a number of questions concerning the composition and
working forms of the new departmental bodies, UKA - as

I have mentioned earlier - have found it most expedient
to lay down merely general guiding principles within the
framework of which the local authorities are free to make
decisions. As regards the composition of the new bodies,
for example, it has been laid down as a guiding principle
that the number of representatives for teachers and
assistant teaching and research staff shall be equal to
the number of representatives for the students. Above
that the technical and administrative staff should be
represented in proportion to their numbers.

On another central question - whether members of all
categories should participate in all kinds of matters -
UKA has chosen not to impose any limits on the sphere

1

e

Experiments are being conducted with four different models
for decision-making within single institutions.
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of authority of certain members or groups of members.
The desire has been to stress the common responsibility
for the affairs of the department, and it is considered
in principle inadvisable to dictate centrally that a
given category shall be concerned or interested solely
in a given type of matter. In model 4, for example,
students participate on department boards in dealing
with matters concerning teacher appointments and repre-
sentatives of the technical and administrative staff
rarticipate in dealing with purely educational questions.
The confidence in the sense of responsibility of all
individuals concerned, expressed in the widely representa-
tive membership, has not hitherto proved unjustified.
The staff organizations have also, with some exception,
accepted the principle of 'equal responsibility for all

members'."

GOVERNING BODIES - ROLE AND PHILOSOPHY

It is recommended that the governing bodies of tertiary
education institutions should give comsideration to
their roles as being akin to the Boards of Directors of
industrial and commercial companies, with extensive
delegation to the executive, and their own preoccupation
being with broad policies and longer term planning.

The results of the study tour played a small part in the
current policy and committee structure adopted earljer
this year by the Council of the Western Australian
Institute of Technology. This is summarised below:

(a) Capital Works Committee

Decisions

To accept tenders for building projects and other
capital works within financial approvals whenever
the tender is the lowest and is recommended by the
commissioned architects for the project.

To approve of allocations for major equipment to
divisions and branches and for equipping and furnish-
ing of new buildings, providing same are within
approved budgets.

To implement the Council's policy, through an Art
Acquisitions Committee, acting under delegated
authority and required to report not less than
yearly through the Capital Works Committee to the
Council.

To commission architectural and allied professional
services, in accordance with professional practice.

To implement the Capital Works Programme as laid down
by the Council and accepted by State and Commonwealth
governments.

To deviate from the Capital Works Programme, by 5%
of the financial allocation to a project, subject to
the approval of the Minister and the Commonwealth
Advisory Committee on Advanced Education. |

y
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(b)

To implement and to keep under review campus master
plans with a report being made not less than yearly
to the Council.

To specifically approve of the purchase of items of
major equipment costing in excess of $20,000, subject
to any provisions of the Tertiary Education Commission
Act.

Recommendations to Council

On Triennial Capital Works Programmes
On building planning formulae and guide-lines

On acceptance of tenders not falling within terms
of power

On financial reallocation between projects, not
falling within terms of power

On such relevant matters as may arise and/or on
which the Committee desires the decision of Council.

Finance and Staffing Committee

Decisions

To implement the Recurrent Budget as laid down by
Council, and accepted by State and Commonwealth

governments.

To approve of reallocations within the Recurrent
Budget to 5% of original estimates under specified
account headings.

To control Superannuation Investment Reserves.

To authorise expenditure not falling within policy
delegations to the Institute Administration.

To write off bad-debts up to $500.

To finalise the annual borrowing of $300,000 for
capital works programmes, in co-operation with the
State Treasury.

To execute Council policy on endowments, gifts,
prizes and donations.

To execute Council policy on scholarships and
bursaries.

To execute Council policy on study leave, higher
duties allowance, accrued long service leave, salary
increments and such other personnel policies as may
be laid down by Council from time to time, and as
have not yet been the subject of delegated authority
to the Institute Administration.

Recommendations to Council

On recurrent budgets, whether yearly or triennial

On reallocations within recurrent budgets, as are

!
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(c)

®

not within the powers of the Committee

On policy on tuition and other fees, endowments,
gifts, prizes, donations, scholarships and
bursaries

On bad debts in excess of the powers of the
Commi ttee

On staffing establishments, salaries and conditions
for all staff of the Institute

On appointment of senior Institute officers as may
be determined from time to time

On changes in personnel and staffing policies

On the adoption of annual accounts, inclusive of
commercial undertakings

On expenditure from Reserve Accounts and Institute
Superannuation Scheme

On such relevant matters as may arise and/or on
which the Committee desires the decision of Council.

Education and General Policy Committee

Decision~
Wil

Recommendations to Council

On an Academic Plan for the Institute, inclusive of
major educational policies and development, the
priority rating of the introduction of new courses
and the phasing-out and/or elimination of existing
courses

On entrance requirements and i.itrictions

On the nomenclature of awards, subject to the
provisions of the Tertiary Education Commission
Act

On the establishment of branches, subject to the
advice of the Tertiary Education Commission, and
the approval of the Minister

On amendments to the Institute Act

On the submission of Triennial estimates and
supporting documentation

On Institute organisational structure
On long term planning and development of the

Institute, i.e., for a period in the existing
triennium and forthcoming triennium.

The basic idez: underlying the above are:

to make the Council more essentially a policy-
determining Board of Directors

239
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to give more power to committees and the executive
to execute policy

to rationalise efforts and time involvements

to provide each committee with terms of reference
which are explicit

to introduce the concept of longer term thinking

by all committees, but with emphasis on one
committee (i.e., Education and General Policy
Committee) and to bring ideas to the Council, which
will lead to longer term decision-making

to provide Council with more time to concentrate 2n
major issues, such as negotiations with Government
and the Tertiary Education Commission.

The type of issues which could well be the main concern
of governing bodies of colleges of advanced education
are listed below:

* a conscious exercise of its autonomy

¥* the academic, physical and financial plans for
triennia in two phases, (a) submission, (b) recon-
sideration in preparation for, and then in the
final knowledge of the financial decisions made
by the State and the Commonweal th governments

* the academic, physical, organisational and financial
plans for, say, the next decade

* the degree of permanence of teaching buildings and
ways and means of (a) cost savings, (b) allowing
for technological changes

% the further improvement of relationships with
industry, commerce and the professions

% the growing importance of continuous education
and modern methods which may be relevant thereto

% the obtaining of extra income through endowments,
gifts and grants

* the development and use of appropriate control
criteria
o the economic needs and related educational needs

of the State

¥ the development of mutual aid programmes with
State instrumentalities, Commonweal th organisations
and overseas bodies

* the priority ranking of educational investigation
and research projects and the financing of same.

COUTROL CRITERIA FOR GOVERNING SODIES AND THE TXECUTIVE
MANAGEMENT

It is recommended that tie goverming todies of ligher
educational institutions should give consideration to

.;3()
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the development of appropriate control eriteria for
their institutions with particular reference to the
effiecient and ef[ective utilisation of resources.

The issue of productivity in education is of growing
importance. The cost of education per student, when
measured in constant prices, continues to increase.
Arguments can be produced to indicate that the quality
is improving in line with rising costs, but this is at
least partly countered by evidence that the wastage
factor, either through dropout or examination failure,
continues to mount. Education remains remarkably oblivious
to the progress made in technological aids, and its
management structure and methods have failed to keep
pace with the radical changes made by industry and
commerce, without which the phenomenal economic growth
of the last two decades would have been severely
prejudiced.

One difference must be granted. In an industrial or
commercial concern control criteria for management are -
relatively accessible. There are such criteria as the
profit and loss account; the balance sheet; the sales
and production statements; the stock and labour turn-
overs; the various percentage and ratio techniques; the
market survey; and even the public's opinion by way of
the stock exchange. It is not an easy task to develop
control criteria for management in education, in whick
profit and loss are more difficult to define and to
assess. However, the difficulties must not be used as
an excuse for not even trying.

By way of illustration, let us suppose we are concerned
with a major tertiary institution which requires a set

of control criteria in order to manage its affairs and
resources more efficiently. One aspect affecting all

the selected criteria is of considerable importance,
namely that the factual reports should be published and
widely distributed.  The greater the number of informed
people, the more constructive the dialogue and the
debate, and the more likely that solutions will be found
to the problems. Although it might cause consternation
in some quarters, the very fact that education is largely
supported by public funds would seem to require that

the important reports should be public documents, and

not - as is generally the present position - reserved

for internal consumption. It is becoming increasingly
absurd that major spenders of public monies should onlv
publish, for the community, annual reports, brochures

and pamphlets, which too often are paeans of self-praise,
containing little reference to problems, wastage and the
limited knowledge available on major educational issues.

|f the community were better informed on such matters
as the inadequacy of the annual examination system as
the sole determinant of ability, then greater pressure
would be brought on the academic world to experiment
and to innovate with teaching and learning nrocesses.

The first set of control criteria which would be relevant
and helpful in improving efficiency is best related to
the annual budget. In presenting an annual budget for
the following year, each item is normally compared with
the expenditure in the previous year; this time-honoured




technique, applied to various percentage and ratio methods,
serves a useful function, but it has a built-in weakness,
namely an item of expenditure {which is not fully justifi-
able) tends to become self-perpetuating. The relative
misuse of funds becomes obscured by the force of habit.

To illustrate what can happen, let us assume that an
annual budget contains an item on publicetions, which

for some years has been 1% of total expenditure. As

long as the 1% remains, even if the actual monetary
allocation has been doubled, in company with the total
budget, it is unlikely that any critical analysis will

be made of, e.g.:

(a) the efficacy of standard annual publications
(b) the desirabilit or otherwise of new publications
(c) the numbers being printed, and

(d) the justification of doubling the amount of money
to be spent.

An investigation into the budgets of many education
bodies and departments might well reveal that the fol low-
ing rule-of-thumb method is used: :

(A) Total Budget

No. of student_s_estimated Year 2
No. of students actual Year |

x Budget Year | = Budget Year 2

(B) Items in Budget

Budget Year 2
Budget Year |

[tem Year 1 x = |tem Year 2

In contrast to this technique, which inevitably transfers
inefficiency from year to year, the more appropriate method
is to consider each item of expenditure, in detail and in
isolation, and to thus construct a physical budget, from
which ultimately is produced a fiscal budget. By this
method, each item of expenditure must come under critical
scrutiny and, at least once a year, the efficiency of

each aspect of the organisation would be tested.

A number of criteria can be used in the annual review,
and some of these are set out below, divided into
different categories:

Cost Analyses

(Actual for year ended: estimated for year about to begin)
For each teaching department and/or course, the cost
per equivalent graduate and per full-time equivalent
student should be known, and in sufficient detail
to permit effective comparisons

An assessment, arising from the above data, should
be made of the amount of resources wasted on:

(a) dropouts and

(b) failures

Dl lwd
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Each department, under such a system, would be
required to explain the wastage element and to
justify the costs (at constant prices) per equiva-
lent graduate and per full-time equivalent student

An analysis per teachlng department of average salaries
for: :

(a) academic.staff and
(b) technical and other support staff -

would be made, in order to assess the effect of
annual increments, and the commencing salaries of
new staff, on the cost of running the department.
(The need for such an analysis is easily seen when
it is realised that annual increments and a rising
average starting salary can-erode the capacity of
an organisation to expand, and will automatically
cause a rising cost per graduate or per student.
Knowledge of the facts may reveal a necessity to
change recruitment policy and/or the ratio of
full-time to part-time: staff )

Supplementary Analyses

oo
"

A report from each department on the annual utilisa-
tion expressed in hours for each major item of

equipment (costing, say, over $2 000). Such a report
would be used to assess:

(a) the relative value of requests for new eqguipment,
and

(b) the desirability or otherwise of retaining
existing equipment.

(Such a technique does not preclude the possibility
of purchasing or retaining equipment with a small

degree of utilisation, but would ensure justification
on demonstrable educational grounds.)

A report on the supply of stock items, including the
value of stock-holdings at the end of the financial
year, to enable calculation of the stock turnover
rate; the number of transactions and the average
value, in order to assess the degree of forward
thinking and the success or otherwise in using the
purchasing power of the organisation to obtain
quantity discounts.

Statistical data is needed. on the Library, including
stocl-holdings, number of borrowings, number of
readers, and if possible, a report on any' volume
which had not been borrowed for, say, six months.
Such a review would not only be a commentary on the
purchasing/acquisition policy, but - also an indicator
of the success of efforts to promote individual

s tudy.

Teaching hours for each department, accompanied by
a report from each head of department on work-loads,
other than class-contact, which he considers his
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staff undertake. The latter would be subjective,
but valuable in assessing the department's contribu-
tion to solving its own problems. (There is no
logical reason why the industrial technique of
necessity being the mother of invention should not
apply to education.)

* Staff:student ratios per department, set out under
three categories:

(a) academic
(b) technical, and
(c) other support.

Academic staff establishments are likely to be set
by formulael. As far as technical support staff are
concerned, any major tertiary institution should
have an organisation and methods officer, well
qualified in work study, and he should investigate
every laboratory and workshop at least once a

year.

* Maintenance costs of buildings and grounds should be
reported in detail and with clear distinction between
normal maintenance and minor new works. Each build-
ing should be the subject of a separate report, on
a per square basis, under major trade headings,

e.g. electrical, mechanical, carpentry and plumbing.
As far as grounds are concerned, it would appear
‘ogical to divide these into recreational and other,
and to give costs on a per acre basis, with the
separation of the significant elements, e.g. labour, -
water and new and upkeep purchases.

* Administration costs are likely to involve a large
number of items. As far as staff establishments are
concerned, the organisation and methods experts should
review each administrative section at least once a
year. In the changing oattern of today, there is
good reason to believe that the computer may be

the best tool by which to reduce administrative
costs, whilst simul taneously increasing the possi-
bilities of obtaining significant data when it is
required (and not too late, as is so often the case
with clerical systems). Each item of expenditure
should be the susject of a separate investigation
and renort, i.e. the physical budget should precede
the fiscal.

Before proceeding to detail other control criteria, which
are not specifically related to the annual budget (although
they may be of value in the budget discussions), there

is an important point to make on all the criteria.

Education is heavily comparﬁnentalised. The university
does not know the data avai lable in the institute of
technology. The institute is unfamiliar with the costs

1 A thorough-going investigation of current methods of setting
academic staffing establishments is long overdue in many
Australian institutions, including the estern Australian
Institute of Technology. '
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in the technical college. The teachers' college is remote
from its sister tertiary institutions. The detail of the
costs of the secondary and primary systems are unknown to
the tertiary. Ancd even between institutions of the same
family, there is little exchange of cost and other data.

The free exchange of data between institutions, and the
different parts of the whole system of education, should
be achieved if all are to benefit from each other's know-
ledge and systems.

A few illustrations may reinforce the point:

On building costs, institutions should exchange data on
each project, including the cost per square, gross-nett
ratios, materials used, and design concepts. |t seers
truly incredible that each institution works in isolation,
and that there is no national clearing-house for plans

and costs oF educational buildings.

As far as supplies are concerned, it would seem desirable
for the tertiary institutions to provide each other with
unit prices on all items of consumables and furniture

etc. on which, say, more than $1,000 is spent per annum.
It would seem high time that the big tertiary institutions
used their purchasing power as efficiently as possible.

Let us turn to other control criteria, which may aid in
achieving greater efficiency in education. A number are
listed below:

w Space utilisation analysis per unit of accommodation,
on a student station basis. (This would aid in en-
suring the proper relationship of capital works to
recurrent expenditure.)

* Staff turnover rates and reports thereon, including
comparative data from e.g., research organisations,
public service, selected major industries, and sister
institutions. (Such information may assist in ensur-
ing adequate personnel policies.)

® A monthly general purpose report on e.g., accidents,
equipment breakdowns, reasons why offers of appoint-
ment were not accepted, number of computer runs and
average times. the number of sheets run through offset
or duplicating machines and the number of photo-copies
made .

% In commercial undertakings, such as a cafeteria and

a bookshop, normal business methods should be employed,
i.e. monthly trading accounts and profit and loss
statements. Certain statistical data should be made
aveilable simultaneously, e.g., number of meals,
number of sales, average value of sales, and detail

of peak load periods.

* A report on the cost and results of each advertisement,
to enable continuing review of the efficacy of the
methods being used.

L% An annual report on the structure of curricula, with
particular attention on:

(a) the class-contact hours

. g Ve
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(b) the staff contact hours (i.e. allowing for more
than one staff member in laboratories and work-
shops), and

(¢) the number of options available.

(In the case of the latter, there is a high prolifera-
tion of options in the vocationally-oriented insti-

tutions, and justification should be rigorously enforced.)

® Detailed annual reports on enrolments and examinations,
which give the input and output data, and the raw
material by which to compute the costs per equivalent
graduate and per full-time equivalent student.

It is to be hoped that the above demonstrates that effec-
tive control criteria for the management of education can
be developed and used, even if those suggested are modi-

fied or even discarded. The first and paramount requirements
are recognition of the urgency of increasing productivity
in education, and the realisation that part of the answer
may lie in the application of modern management methods,

along lines similar to those proposed in the foregoing.

In further development of the per equivalent craduate cost
analysis system, the report of Nr. L.M. Croy, Pesearch and
Plaaning Officer of the \lestern Australian Institute of
Technology, in developing ideas of the writer,.appears in
Annexure 2/1 at the end of this chapter.

USE OF 'DELPHI TECHNIQUE' FOR DECISION-MAKING

It is recommended that consideration should be given by
governing bodies and internal executives alike to the
utilisation of the 'Delphi technique' for the systematic
solution and evaluation of expert opinions. (The 'Delphi
technique' is applicable whenever policy and plans have
to be based on informed judgement, and thus to some
extent to the majority of decision-making processes.)

The following quotations from a UNESCO document! will aid
in understanding the 'Delphi technique':

"...Instead of using the traditional approach toward achiev-
ing a consensus through open discussion, the Delphi tech-
nique in its simplest form:

'eliminates committee activity altogether, thus,,.reducing
the influencz of certain psychological factors, such as
specious persuasion, the unwillingness to abandon publicly
expressed opinions, and the bandwagon effect of majority
opinion. This technique replaces direct debate by a care-
fully designed programme of sequential individual interro-
gations (best conducted by questionnaires) interspersed
with information and opinion feedback derived by computed
consensus from the earlier parts of the programme. Some
of the questions directed to the respondents may, for
instance, inquire into the 'reasons' for previously expressed

1

""The use of the Delphi technique in problems of educational
development and innovation' by Olaf Helmer.

(Cons idered at an International Mnstitute for Educational
Planning Conference in Paris, July 1970)

. 36




30

opinions, and a collection of such reasons may then be
presented to each respondent in the group, together with
an invitation to reconsider and possibly revise his
earlier estimates. Both the inquiry into the reasons

and subsequent feedback of the reasons =~d‘uced by others
may serve to stimulate the experts into taking into due
account considerations they might through inadvertence
have neglected, and to give due weight to factors they
were inclined to dismiss as unimportant on first thought.'

The general method outlined above, including its variants,
can be applied to all phases of educational planning, at.
the federal, state, local, or individual institutional
level: a district superintendent of public schools, intend-
ing to institute a curriculum reform, may want to t ake
opinion soundings through the Delphi technique among
selected administrators and teachers within his district;

a state educational planning office might decide on a
building programme after first consulting, via Delphi,

with the local superintendents; a universitv's long-range
expansion programme must reconcile the views of its

various departments, and a Delphi approach, using one

or tvo administrators and a cross-section of departmental
representatives as a panel of respondents, may well be the
most appropriate way to achieve this; or, on the national
level, the U.S. Office of Education may wish to establish

a comprehensive programme of educational innovations:

this is a multifaceted problem, with a number of opportuni-
ties for the application of the Delphi technique.

Since educational innovation planned today will probably
not be introduced for several years, and since the effects
of such innovations - in terms of increased ability among
new graduates to cope with the vicissitudes of life - may
not be noticed for many years thereafter, decisions re-
garding such innovations cannot really be made rationally
without a reasonably clear image of what the socioeconomic
and technological environment of the next few decades will
be. A general long-range forecasting study1 of this kind
was conducted a few years ago using the Delphi technique,
but a more up-to-date study, placing proper emphasis on
the aspects most relevant to education, would provide a
useful foundation for planning educational innovations.

In view of the projected character of our future environ-
ment and the effect we wish to exert on it through educa-
tional endeavour, it is necessary to establish appropriate
educational goals. This is largely a matter of preference
judgments, to be obtained through the Delphi method £from
a cross-section of educators, psychologists, sociologists,
and community leaders.

After these preparatory steps, a wide survey of suggestions
for potential educational innovations should be made; this
compilation should be pared down by eliminating items

that, on careful consideration, offer little promise of
contributing to the educational goals previously established.

"l Theodore Gordon and Olaf Helmer, "Report on a Long-
Range Forecasting Studyv', RAND Corporation Paper P-2982
(1964) ; subsequently published as 1 appendix to
"Social Technology" by Olaf Helmey. Basic Books, (1966)."
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Then an estimate of the dollar cost of each item in the
resulting list of contemplated innovations should be

made. For some of the items on the list (those which
represent simple extensions of present-day practices),
established costing procedures based on current data

will furnish reasonably accurate cost estimates. For
others, the opinions of experts may have to be obtained.
It should be noted lhiere that usually these estimates will
not be single numbers but functions of the extent to which
the innovation is to be instituted; for example, computer-
controlled instruction can be introduced at various

levels of intensity and coverage, requiring a wide range
of associated expenditures.

A cost-benefit estimate for individual innovations is
Necessary, in order to determine the over=-all net
benefits expected to be derived from a given dollar ex-
penditure for each proposed educational innovation.
This relationship is typically represented by a curve
such as that shown, indicating that expenditures, if
any, should reasonably be confined to an approximate
interval from e to £, because expenditures below e
yield insignificant returns, while expenditures above
f yield rapidly diminishing marginal returns. Again,
an attempt to reconcile initially differing opinions,
represented by different curves, can be made by a
Delphi inquiry.

Benefits

e

Expenditures

And finallv, on the basis of these cost-benefit estimates
a programme of educational innovations can be constructed
by allocating a given budget among the items on the list
of innovative proposals. If these items were entirely
independent of one another, an optimal allocation could
be computed at this point, using the principle of maxi-
mizing marginal returns. However, because they are
intricately interconnected (in terms of costs as well

as benefits), an appeal to judgement must once more be
made, and a combined simulation-Delphi use of experts
may be indicated."

REED FOR GREATER EXPERIMENTATION

It is recommended that the governing councils in colla-
boration with the internal executive should encourage
methods of greater experimentation in higher education
and, to enable this to be done effectively, to press

for larger govermmental allocations to research projects.

The need for such experimentation is underlined by the
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following quotationl,

“...Thus if an institution wants to try to avoid the
likelihood of reform, it might try these steps:

First, be sure that all newcomers are impeccably ortho-
dox. Do not admit any deviance of any kind, and drive
away all dissidents and nonconformists as heretics and
subversives. Establish as many regulations as possible
to maintain conformity. Do not permit anyone who is
persuasive to gain leadership. And do not allow dis-
cretion - including anv discretionary funds.

Next, remember that oligarchy is even more resistant to
change than autocracy. An autocrat may possibly insti-
tute change, but not an oligarchy - particularly a
geriatric oligarchy. Thus make sure that power accrues
to the oldest members of the organization -~ the longest
in seniority, the most vested in rights. Keep trustees
on until they drop; retain department chairmen in office
until they retire; keep inbreeding high. And do not
permit newcomers much influence: thev may not vet agre2
with you that things will blow over if you just wait
long enough.

Give complete authority to the oligarchv. For example,

do not permit any new programs or experiments without

the approval of all the standing committees remotely
involved, as well as all the department chairmen and

the entire faculty. Assure the faculty that profession-
alism means the rejection of anv external supervision

or interference with both the means and the ends of

your institution. Explain to lavmen - to trustees and
students - that because they are ignorant nonprofessionals,
they are incapable of making correct educational decisions.

Recall F.M. Cornford's first law of academic life:
'"Nothing should ever be done for the first time.' Assume
that any proposed educational experiment would become
eternal - not subject to reevaluation. Believe that

your curriculum is inviolate, rather than a political
compromise about the petrified remains of the extra-
curriculum. Maintain that the golden age of man was in
the past, that therefore any change would be a decline
and a retreat, that any change of standards is ipso facto
a lowering of standards. Above all, eliminate competition
and maintain your own hegemony. Convince wealthy patrons -
including, if possible, the government and foundations -
that no rival institution should legitimately receive
funds, that vours alone is the last bastion of truth,
that Western civilisation will collapse without the
survival of your rituals, and that the only assurance

of protecting your institu~-io-~ from the whims of fate is
millions of dollars of unencumbered endowment, over

which you alone should have control. And then proceed

to maintain that all new educational needs are the
responsibility of other institutions.

1 "Rjtualism, Privilege, Reform' J.B3. Lon Hefferlin: Journal
of Higher Education, October 1970
Easa (published by the American Association for Higher
Education and the Ohio State University Press)
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Do so, and rest assured that even though these techniques
may not stave off change forever, you will eventually be
able to make anvy necessary alterations quietly without
attracting attention, for bv then society will have
forgotten all about vou: the world and its problems will
have passed you bv. But if this is not the fate vou
desire, vou might try the opposite techniques. They
will lead to what I would most simply term an open
institution - an institution open to ideas, to influence,
to conflicting values, to change; in short, open to the
environment. Such an institution, I admit, will not be
calm. But it will at least be significant.”

As further illustration of the need for experimentation,
the following quotation from a document! issued by the
Union for Experimenting Colleges and Universities, Antioch
College, Ohio, will be of assistance:

", ..Pationale and MNeed

The prevailing »aradox in higher education today is a
flood-tide of students eagerly seeking admission to
college and in too many instances, their subsequent
disillusionment, apathy, dissent and protest.

Piece-meal reforms within the traditional structure of

the American college have usually proven palliative but
not redemptive. Here and there, now and then, for a

short time, various colleges have introduced independent
studv, field experiences, travel abroad, computer-assisted
instruction, tele-lectures, inter-disciplinary courses

and seminars, experiments with the admission of the pre-
viously inadmissible, more intensive orientation and
guidance programs, along with a myriad of extra-curricular
activities. None of these, and no combination of them,
has as yet transformed the standard model of the under-
graduate college, or eliminated student dissatisfacticn.

Meanwhile, pressures are mounting. More students apply
for entrance and numerous colleges now despair of any
significant improvement in their instruction because
they are trying to cope with thousands of students in
facilities appropriate to hundreds. The new entrants
are more diverse as well as more numerous. They differ
from one another, and from preceding college generaticns,
in their values, skills and knowledge. No single pre-
scribed curriculum, no set of optional 'majors', is
going to meet all these students where they are now,
and nourish their continuous growth in curiositv,
spontaneity, appreciation, understanding, competence,
concern and character.

Financial pressures have grown serious. The future of
small private colleges has become precarious. State
schools struggle with budget cuts imposed to keep taxes
from soaring. If any more economical method of educa-
tion can be devised which will lower costs while pre-
serving standards of scholarship, it will eagerly be
grasped.

1

Extracted from the ""University without walls'' proposal
for an Experimental Degree Program in Under-graduate
Education, Sentember 1970

1
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Pressures are mounting also from the new needs of a
changing society. Recent research continually outruns
textbooks in most of the sciences. Technological advance
has altered many of the old occupations and created new
careers for which few colleges give good preparation.

New viewpoints and ideas are arising, not only in science
and technology, but also in the social sciences and in
all the creative arts. Faculty and students alike have
become only too aware that what has been, or what is now
being taught, is in too many instances rapidly becoming
outdated.

The most immediate indicators of these mounting pressures
is the severe crisis in college and university governance
which has been building during the past several years.
The lines of tactical riot squads and National Guard
troops on several campuses, stand as clear warning, even
at this writing, that some fault threatens to collapse
the very foundations of present programs of higher educa-
tion. Problems of financing aside, we need to address
ourselves to the critical questions of individualisation
and meaning and impact of higher education.

Rapid advance within a sophisticated civilisation produces
not only problems beyond the traditional curriculum but
also rescurces which have never been well used in higher
education. In most cities there are specialists of high
competence in fields which do not appear in the college
catalog. New specialties emerge every month. There

are banks of systematized knowledge which extend far
beyond the college library. There are agencies of
communication which link the world more efficiently than
some campus switchboards link the department offices.
There are not only unresolved confligts and problems

but also continuous experiments in coping with these,
which go far beyond the resources of any campus labora-
tory. There are interesting people Working out their
own lives in ways which transcend the stereotyped
patterns of American child, adolescent and adult roles.
In short, there is more going on that has educational
significance away from the campus than can possibly be
brought onto it.

Attempts at major innovations which have scught to develop
radically new forms for undergraduate education, have
inevitably encountered resistance from administrators,
faculty, students and parents alike. For all of us,
having experienced our own education in a particular

mode, have become accustomed to think of the undergraduate
education as having to occur in a certain 'place' or
buildings known as a college, where students and faculty
meet together for a set number of weeks and over a set
number of years; after which period one is awarded (or

not awarded) the undergraduate degree.

It seems clear that if we reallv mean to address ourselves
to the many problems that now beset our increasingly
troubled colleges and universities, it will no longer be
sufficient to fit new pieces into the old framework.

Bold new forms are needed, breaking the constraints which
have fettered faculties and students and prevented creative
adaptation to both individual and social needs in this
changing civilisation. o Y
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What this proposal argues for is the development of an
alternative model for undergraduate education so as to
bring into play a new array of resources for teaching
and iearnine (in, and bevyond the classroom), and to
allow for a much greater individualization of the
student's learning experience than is now the case.”

DECENTRAL | SATION OF DECISION-MAKINF

It is recommended that the intermal executive bodiec of
higher education institutions should decentralise much
of their decision-making power, whilst retaining the
central role of control over policy and budget.

The reasoning behind this recommendation has been set

out previously, i.e. the demand of the knowledge worker
for responsibility and some autonomy in decision-making.
Higher educational institutions have an unusual staffing
structure; the number and the proportion of highly trained
and paid men and women is far greater than is the case

in industry and commerce. |t is becoming clear that

they must work to objectives, with ways and means of
achieving them being largely their responsibility and
within their control.

The \lestern Australian Institute of Technology has made
some steps in this direction, commencing in the first
instance with decentralisation of some administrative
functions. The current policy covers such matters as
academic and non-academic recruitment, control of
divisional and departmental staff, reprographic facilities,
records and mail. Consideration is currently being

given to greater budgetary flexibility being given to
academic divisions and departments.

Consideration is now being given to the further develop-
ment of decentralisation in academic policy including
experimental research in the teaching/learning process.

WORK STUDY IN TEACHING LABORATORIES AND WORKSHOPS

It 18 recommended that the Council of the Westerm
Australian Institute of Technology authorise for 1973,
a limited experiment in the application of work study
techniques to teaching laboratories and workshops, and
that the results of the experiment be published for the
guidance of other higher education institutions.

This is a specific recommendation, previously referred to
under control criteria above.

SUPPLY MANAGEMENT AND PURCHASING SYSTEMS

It 18 recommended that the Chief Executive Officers'
Committee consider arranging a national conference of
appropriate cfficers of collegcs cf advaneed cdueatiorn
to discuss ways and mea1s of:

(a) exchanging information on products, and

(b) introducing national buying of those products, the
volume of which may permit the negotiation with
suppliers of lower unit costs.

e ¥
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This is a specific recommendation, previously referred
to under control criteria above.

2.9 TINME-TABLING AND ROOM SCHEDULING

It ig recommended that centralised time-tabling and room
scheduling be considered for adoption by all multi-
diseiplinary colleges of advanced education as an effec-
tive mecsure to improve space and time utilisation, and
in the long term to assist in achieving economies in
capital works programes.

This is a specific recommendation, previously referred
to under control criteria above.

A brief description of the Institute system in operation
at the present time is set out below. Further revisions
are being considered.

The \lestern Australian Institute of Technology early
determined that control of the space availability of all
general ~UrpGse {2aciing reems would have to be central-
ised. 2y general purpose teaching rooms are meant
lecture theatres, lecture, seminar and tutorial rooms.
As a result of this system it has been possible in 19711
to achieve the following room-hour utilisation figures:

Average weekly 70% (of a 62.5 hour week)
Peak day 78% (of a 12.5 hour day)
Peak weekly one hour period  88%

In order to conduct the centrally controlled system
successfully, it has been necessary to devise means of
collecting and analysing relevant data on tuition
structure and time-table patterns at the individual
subject level. These studizs have provided a subject
tuition specification which is applied to projected sub-
ject enrolments in the determination of future space
requirements. In this respect the centrally controlled
exercise has proved to be of great value.

Description of system

Basically the system consists of a series of charts on
which are annotated all classroom loadings. The charts
are composed of 14 columns, one column being for one
classroom, and each column being divided horizontally
into half-hour periods from 8 a2.m. to 11 p.m. (the normal
working day is from 9 a.m. to 9.30 p.m.). Using one
chart for each day of the week, a set of 5 charts is
made un for each building. The classroom aumbers and
capacities are written on the two lines provided at the
top of the chart, wich the smallest room on the left,
and progressing to the largest on the right.

The reason for this layout is to facilitate the work
involved in recording space reauirements. Throughout
the academic year requests come in for classroom
accommodation in the following form: type of room

1 The comparison between the \lestern Australian Institute of
Technology utilisation of non-specialised teaching rooms
and the figures involved in the Report by the Committee of
U.X. Vice-Chancellors shows that the Institute utilisation
in space and time is turce times that of the U.K. averages.

44
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(whether thcatre, classroom or tutorial), day of week,
time of day, number of students, and building preference.
With the layout described above, a suitable room can be
pin-pointed quickly and with the minimum chance of error;
upon a request for accommodation, the procedure is for
all sets of charts first to be opened at the day required.
This eliminates the easily made mistake of booking on

the wrong day. Thus, it is a simple matter to find a
satisfactory room, and to offer it to the requester.

Schedule of work throughout the year

For the Space Control éection of Research & Planning
Branch the year starts during the first week in September
and proceeds on the following schedule:

First week in September: Receive from teaching depart-
ments tiheir, Space Planning and Staft Establishment
(SPASE) forms covering their classroom and laboratory
requi rements for the following academic year which
starts about the end of February. On these forms the
subjects taught by the department are set out alpha-
betically, and columns are provided for recording the
number of classrooms charted for the day and time
indicated (Note: laboratories, being for the sole use
of any one department, are not charted). Departments
are asked to request on the form any special require-
ments they may have for a subject, such as building,
floor, blackout facilities, or even a specific room.

Hiddle of November: All requirements are now charted.
Those cases, where no accommodation has been found,
have been sorted out with the departments concerned,
usually entailing changes in time-tables. The SPASE
forms are photocopied, and a copy is sent to the
relevant department for their information and use.

End of November to end of February: During the three
months of the summer vacation, the enrolments for the
ensuing academic year take place. As the classrooms
fill up, the Space Control Section is contacted when
a teaching department requires a larger room, or has
an alteration in time-table due to last minute un-
foreseeable changes in staffing.

The beginning of the academic year - March: The
Space Contro! Section is available at all times to
help the teaching departments solve their problems
of actual room usage, unforeseen at the time of
completin~ the SPASE forms in September.

faril: The actual room utilisation data (including
student-station occupancy) is extracted from a final
set of SPASE forms received from the teaching depart-
ments before the end of March. The primary object of
these SPASE forms, which are based on the actual class
rolls, is to serve as justification for the academic
staff establishments for the following year.

From these SPASE forms are derived the room-period
and student-station-neriod data which are used to
compile the Annual Analysis of Actual Space Utilisa-
tion publication. This booklet covers room-period
and student-station-period data by day of week, type

-




of room, half-hour period of the day, and size of
room.

Throughout the academic year: Throughout the year,

the Space Control Secticn provides ad hoc general
purpose room space allocations for visiting lecturers,
special meetings, etc. These requirements are pencilled
in lightly on the charts, each entry incorporating

the date of the one-time requirement. The charts

are inspected once a week and all such entries, now

out of date, are erased.

Academic staff accommodation

The Space Control Section is used as a repository for
the cross-indexed records of all academic staff accommo-
dation. The records are filed by alphabetical order of
the staff member's name and cross-indexed to the build-
ing's floor plans showing the occupants of each room.

In this way requests for information concerning academic
staff accommodation can be answered without delay.

~
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COST MODELS

SECTION 1

A MODEL FOR THE ANALYSIS OF HISTGR!ICAL COSTS

The model provides four basic facilities:

1 A synthesis of expenditures, by selected classifications,
assignable to each Course of Study.

2 A perspective of the interdependencies between teaching
Departments and their implications regarding costs and
resource requirements.

3 An analysis of wasted expenditure due to sub-optimised
supply and demand conditions of physical resources,
student withdrawal and fai lure rates.

L A frame for the projection of cost patterns.

It is proposed first to present a description of the model,
then to outline an ancilliary technique for the provision of
future demand inputs to the model in the form of projected
course enrolments by academic level. The utility of the

model is thus extended to provide a means of forward budgetary
exploration.

The basis of the model is the LEONTIEF type input/output matrix
which distributes Departmental teaching costs among Courses

in the oroportion that studcnt-hours are nenerated from Courses
to Cenartments,

We use the following notation:

D., i=l....,m: the set of Departments administering
Institute courses.

T., etc.: the set of total costs incurred by
Departments.

C., j=1,2....,n: the set of courses offered by the Institute.

TCCJ., etc.: the set of total costs assignable to Courses.
K., etc.: the average number of class-hours per week

J prescribed for Course j.

Y., etc.: the number of years of study specified for

] Course j.

A: the m x n matrix of student-hour flows from

Courses to Departments.

(ai.): elements of A whose values are the number of
] student-hours generated from Course j to
Department i. That is, F

&, . = . n d
i ] D P

n=}

where, n_ is the student flow fromC. to
subject Po taught by D,, d_ is the dédration
in hours of subject p

for p=1,...,P
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SCHEMATIC REPRESENTATION OF MATRIX A

NOTE: Reference numbers, x), identify items
listed under Row & Column Sums with
following paragraphs bearing the same
reference number.
Enrolling
Courses
Teaching C.
C c, - - - . - - -
Depts.D, 4 2 nw L n_ n:
D
D
2 A 4m tudent-hour
D flow
3
! Row Sums:
]
. Cost Flow - Derived Measures:
' - ij 1) Total student-
D. hour load on
Expenditures ! —% each Dept.
]
w__on”ﬁmaﬁﬁo . 2) Cost/Student-
epartments . hour incurred
on a dollar by each Dept
per student-hour ' Y Pt
basis. D
m
Column Sums:
Derived Measures:
L) Total cost assignable to each Course.
5) Cost per FTE student for each Course.
6) Cost per E.G. student for each Course,
using alternative sets of assumptions
7)-11).

a
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The following measures are derived by matrix operations:

1) The total student-hour load (Li) generated to D. from

i ocoe-zes s,
L, = N
i
§ a, .
=T
2) The cost per student-hour CSH, incurred by Di is,
CSHi = Ti/Li
3) The reverse flow of costs from i, to L, is,
cC.. = T, . a,,
i i i
n
2;___ai.
=T Y
4) The total cost assignable to Cj is, -
m | H
TCC, = T. . a.. T e
J Z | __lJ__ =.> (CS-'i'aiJ')
= : .
EE a;.
=Y
Uil T COSTS L ]

DEFINITION |

FULL-T IME-EQUIVALENT STUDENMT. (FTE)

A theoretical measure of the number of full-time students en-
relinc in the -articulzar Course is civen v the tetal aumter of
student~hours enrolled in the Course divided by the average
prescribed weekly class-hour load of the the Course:

For Course j:
= 2
J - aij/Kj

Comment: In the case of a part-time course, K. is set equal
. to the average of all K, for full-time courses

administered by the Depgrtment administering the
part-time course.

5) The cost per FTE for Course j is,

COST. PER FTE = TCC./FTE,
J J/ J

DEFINITION 2

EQUIVALENT GRADUATE. (EG)

A theoretical measure of the number of graduates in a given

48
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For Course j:

m
EG. =
é LYK, = FTEL/Y.
] - IETANRY i’

Comment: In the case of a part-time course, Kj is set as
before (see comment Definition 1); Y. is set at

the average value for full-time coursSes adminis-
tered by the same Department.

6) The cost per Equivalent Graduate in Course j is,

COST. PER E¢C = TCC,/EG, Y. (COST./FTE
J P J/ J J ( J/ )

ALTERNATIVE COCTS PER E.G.

7)  OPTIHUM COSTj PER E.G.:
m

The total number of student-hours E aij (hereafter

"denoted by Z.) generated by Course j:=land the total costs
Di incurred by Departments correspond to the assumptions

of:

(i) Optimum utilisation of resources, namely space-time,
staff and equipment, associated with Course j.

Comment: The complications involved in such an
assessment are extensive. This type of
exercise has been studied only in broad
outline at W.A.I.T. It is regarded as a
worthwhile study which should be conducted
in proper detail.

(ii) MNo subject withdrawals subsequent to the finalisation
of enrolments ‘in Course j.

(iii) Mo examination failures in Course j.

8) POTENTIAL COSTj PER E.G.:

Zj is the total number of student-hours enrolled in, for
Course j under assumptions (ii) and (iii) of para 7).

9) PRE-EXAMINAT I ON COST, PER E.G.:

Zj is the total number of student-hours corresponding to

subjects examined, for students enrolled in Course j under
assumption (iii) of para 7).

Comment: A distinction is made between students sitting
for annual and deferred examinations and is

applied where appropriate in the measurement
of wastage (see para 12)).

10) POST ANNUAL EXAMINATION COST-j PER E.G.:

Z. is the total number of student-hours deriving from

subjects passed at annual and supplementary examinations
by students enrolied in Course j.

a9




1)

12)

13)

13.1

ACTUAL (IOST-j PER E.G.:

Z, is the total number of student-hours deriving from

subjects passed at both annual and supplementary examina-
tions by students enrolled in Course j.

MEASUREMENT OF 'JASTAGE :

Costs 7) through 11) provide measures of the component
parts of total wastage in terms of costs per Equivalent
Graduate. For example:

8) - 7): wastage due to sub-optimisation of physical
resources.

9) - 8): wastage due to withdrawals.

11)=-10)-9): wastage due to annual examination failure
rate.

g) - 10): the value of the remedial effect of supple-

mentary examinations. The reduction in

cost per equivalent graduate may be compared
against costs associated with the remedial
sector of summer school activity.

1) - 7): total wastage.

Wastage sources may be identified by a more detailed
examination of the model at the course to subject level
of disaggregation within teaching departments.

HETHODS OF COST ALLOCATION TO DEPARTMENTS ON A TEACHING
BASIS:

The report has so far dealt with the model as an instrument
for the distribution of costs to study Courses once the
expenditure incurred by Departments has been established.
bt is now proposed to outline the methods which are con-
sidered at the present time to be the most appropriate

for determining Departmental teaching expenditure.

Subject costs are obtained by expressing outlays, under
major classifications, as unit costs per student-hour and
are then distributed to subjects taught.

Teaching Salaries:

Separately for each Department:

UNIT COST: The aggregate of the class-contact-hour
proportion of each staff members' salary
Total student-hours taught by the Department

-

thence to siud~-t eurs tau~'t for ¢, crursz by £ iznartment.

Separately for each Division:

UNIT COST: The remainder of Departmental teaching
salaries plus Departmental and Divisional
Administrative and Other Qverhead Costs
Total student-hours taught by the Division.
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13.2 Central Administrative and Allied Salaries:

UNIT COST: Total Salary
Total Institute Student-Hours

thence to student-hours taught for each Course by the
Department.

13.3 Technicians' Salaries:

Separately for each Department:

UNIT COST:  (Per laboratory student-hour)
Total Technician Salary ‘utlay
Total student-hours taught in laboratories

thence to student-hours taught for each Course by the
Department.

13.4 Laboratory Maintenance:

Separately for each Laboratory (for each Department)

UNIT COST:  (Per laboratory student-hour)
Haintenance Cost
Total student-hours taught in the laboratory

thence to student-hours taught in the laboratory for
each Course.

13.5 Depreciation on Laboratory Eauipment:

(10% flat rate per annum)
UNIT COST: as for laboratory maintenance.

13.6 Building Maintenance: (Cleaning, etc.)

Three percent of the initial capital cost of all buildings
to be allocated annually.

UNIT COST: Total Cost Allocation
Total Institute Student-hours

thence to student-hours taught for each Course by the
Department.

13.7 Consumables:

Each Department separately.

UNIT COST: Consumable Vote
Total Student-hours Taught

thenca to studcont-licurz taught for each Crurse hy the
Department.

13.8 Library Acquisition Costs:
According to Departmental Book Values

UNIT COST: Departmental Vote
Total institute Student-hours

thence to student-hours taught for each Course by the

Department.
)
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13.9 Library Salaries: (and other overheads)

UNIT COST: Total Outlay
Total Institute Student-hours

thence to student-hours taught for each Course by the
Department.

13.10 Depreciation on Major Equipment (other than Laboratory
quipment) &§ Minor Equipment:

(10% flat rate per annum)

UHIT COST: as for laboratory maintenance.

13.11 Building Depreciation:

(5% flat rate per annum)

UNIT COST: Total Allocation
Total Institute Student-hours

SUMNMARY

Since FTE course enrolment figures, in contrast to Headcounts,
are independent of full-time/part-time student ratios, it is
clear that costs expressed in terms of FTE afford a more velid
basis for comparison of course costs. Furthermore, the FTE
figure ner se is a more accurate measure of the workload
imposed on resources according to the weekly class-hour load
prescribed for the course.

""Equivalent Graduate'' values are derived from FTE Course
enrolments by dividing the FTE values by the duration in

years of the course. Both EG and FTE values therefore possess
the same desirable characteristics. The chief merit of the

EG concept is that it provides a means of measuring annual
production in individual courses and observina the economic
effects of the various causes of production wastage. The model
th:n rrovidss the means cof tracing an! examining sourzes of wastage
at the subject level.

Finally, the model possesses three useful features which

should receive special mention:

Computer programming of the model could be suitably generalised
so as to permit:

(i) easy updating of the model for the inclusion of new
courses

(ii) effective functioning of the model throughout changes
in the academic year structure.

(iii) It is possible that consequent upon policies of course
liberalisation, demands for elective subjects may in-
crease from year to year. The model would afford a
means of observing the inter-departmental implications
of such demands.

SECTION 2

A MODEL FOR THE PROJECTION OF COSTS

The immediate purpose of the VAIT cost analyeis programme is
to analyse historic costs in a way which will indicate the
magnitude, type and direction of remedial action that may

be necessary to counteract wastage in both dollar outlays &nd

¢
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the model which would facilitate such an analysis shouid

also provide a frame for the projection of cost patterns on

the basis of alternative hypotheses. This is necessary because
of the long term nature of triennia planning and budgeting.

The model that has been described in Section 1 will supply such
an analysis, together with the frame for projection, under the

\ assumption that the distribution of student-hours from Courses
to Departmerits remains approximately constant. However, such
an assumption is probably only feasible in an idealised steady
state system where enrolment prcportions among academic levels
are constant from year to year. It is therefore considered
necessary to refine the method of establishing student-hour
distributions in accordance with the proposed method of pro-
jectin- course enrolment inputs.

Course enrolments would be projected by academic level within
courses by the progressive loading of estimated annual new
enrolments to a Markov Chain process describing student flow
among academic levels {scates). It is to be noted that the
term 'academic level' is used rather than 'academic year'.
This is done in order to overcome the anomaly caused by stu-
dents who, subsequent to failures in their first year of
study, enrol for subjects belonging to more than one academic
year of the course. A student's academic level is defined

as follows:

nginition:

A student is deemed to occupy academic level r, r=1,2,.....,M
unti] the student's number of acerued class-hours due to
subjects passed or exampted is greater than the aggregate of
weekly-class-hours prescribed for each year k of the course,
x <r. For example, if the number of weekly-class-hours
prescribed for the first and second years of a course are

2f and 25 respectively, a student will occupy academic level
| or 2 as the case may be until he has accrued more than 26

or 51 class-hours respectively.

Base year distribution of student-hours would be established
by recording hour flows from academic levels within Course j
to subject p taught by Department i. Element a; . of the .

. » - l
previous matrix A becomes element a . of a separate matrix A
for each Department. The growth factor for academic level r

in Course j would be applied to the column sum p ;
a .
PJr.
p=1
‘et this equal Q. Q is the number of nrojected student-hours
from level r Course j to Department i. The means of adistri-

buting projected Departmental costs to academic levels within
Courses is thus provided on the assumption that the distribu-
tion of student-hours from academic level to subjects remains
constant.

Of the expenditures listed in paragraph 13 of Section 1., the

anrual growth of those appearing in sub-paragraphs 13.3, 13.4,

13.5, 13.6, 13.7, 13.9, 12,13 &nd 13.11 could be expected to conform
within acceptable limits of accuracy to a simple direct pro-

portion relationship with student-hour growth. This may also

apply for expenditure 13.8 but to a lesser degree. These as-
sumptions may be considered as acceptable in the absence of

more accurate relationships which could only be established

over time. :

The remaining expenditures, namely Teaching and Divisional
administration salaries (13.1) and Central /<ministrative
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Salaries (13.2), certainly could not be expected to grow in
direct proportion to student-hours and it would be essential
to derive functions describing their growth before the model
could be used for cost projection.

As far as the problem of increases in administrative salaries
in a rapidly developing institution is concerned, a combination
of two approaches seems possible. First to project the growth
of individual Branches of administration, the estimates to be
based on known workloads and their expected growths, and on
additional functions to which the branches may aspire and

which should be viewed in the context of the whole pattern

of administration. Secondly, to set an upper limit to the
total administrative staff figure (and hence staff salary
figure) based on comparisons with fully developed institutions,
and assume a functional relationship of the GOMPERTZ or
LOGISTIC type with total staff salary as the dependent variable
and time the independent variable. The second approach should
provide a guideline for the first.

In order to employ the model in the estimation of teacher
salary and its distribution to courses, it is necessary to
establish relationships, individually for Departments, between
teacher salary and student-hours. To accomplish this it is
first necessary to establish trend curves for the following
variables:

(i) the average annual FTE teacher salary

(ii) the average class size associated with subjects belong-
ing to academic year k within individual Departments.

\le use the following notation to illustrate an estimation of
teacher salary in the year t for Department i:

Dt : total Departmental teaching salary (excluding Department
Heads)
N, : the number of FTE teachers (excluding Department Heads)
CHt : the number of class-contact-hours assignable to subjects
belonging to academic year k
SH: : the number of student-hours ¢2nerated to subjects
belonging to academic year k (obtained from the updated
model)
5? t the average class size associated with subjects belong-
ing to academic year k.
ét = g(t), a function of time, established independently,
at the average annual FTE teacher salary,
at = f(t), a function of time, established independently.
k 3 .
N = & CH 5 N, = b2 CHy - - - (1) where b is a constant
t k ' of proportionality
obtained from records.
< k
cn': = SHt /g (t) ---(2)
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From (1) & (2),

_ k k
N = b E (SHt / g (t))

L

L

f(t) bE (snt / gk(t))

Salary cost per Student-hour,

_ k , k K
D, /SH = f(t) bg (SHt./ g (t))/E SHL - - - (3)

Let r be an assumed monetary annual inflation rate:

Then cost per student-hour to be distributed to Courses in
year t is obtained by multiplication of the terms on the
right of equation 3 by (1+r)t,

Clearly, the accuracy of the results of the above rationale
depends largely upon the accuracy of the predicted values

for average class-size and teacher-salary. Some preliminary

work towards establishing such trends at WAIT has been per-
formed but the surface of the problem has scarcely been scratched.

Regarding the forecasting procedures as a whole it will be
seen that the following parameters may be varied in accordance
With Institute goals thus producing alternative cost patterns:

(i) Increased pass rates and/or decreased withdrawal rates
may be simulated by adjusting the Markov Chain trans-
mission rates among states.

(ii) Entry rates to courses may be controlled by suitable
organisation of projection techniques for new enrolments (not
treated in this report).

(iii) Average class-size may be varied in accordance with
changes to tuitional patterns, or physical resources.

(iv) Average teacher salary may be varied so as to reflect
tightening market situations, or vice versa should such
an assumption ever seem feasible.

In summary, it may be pertinent to comment that the forecast-

ing system described should prove to be an effective aid to
domestic efficiency and decision-making. However, its effective-
ness in assisting the Institute to operate in its broader role
of maintaining a balance between the demands of final year
secondary students and of industry will probably be restricted
until more is known about the relative demands of the latter.




CHAPTER 3

FIUANCE AD CASTZ:  JUMMABY Ay a7COMIC AT IS
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3.1 PROGRAMME PLANNING BUDGETING SYSTEM

It 18 recommended that the Cowncil of the Western
Australian Institute of Technology authorise for 1973
a trial application of the Programme Planning Budgeting
System (PPBS) and that the result of such a trial be
pubitshed for the guidance of other higher education
institutions.

It is recommended that the Department of Education and
Science consider, in conjunction with its advisory bodies,
the applicability of the Programme Planning Budgeting
System to national and regional planning in relation to
the needs of education.

A numbher of detailed discussions was held on the Programme
Planning Budgeting System! during the study tour. The
main countries involved were the United Kingdom, Canada
and the United States. My view after these discussions s
thot th~ Programme Planning Budgeting System is poten-
tially a valuable management tool but as yet it remains
unproven, largely because of the lack of practical ex-
perience so far gained. The latter is due to an apparent
reluctance for experimentation, although far more is

now being undertaken by a number of countries and insti-
tutions. To date Australia has given very little
consideration to the system but it may well be that this
attitude will change in the course of the next few years.

A member of the academic staff of the Institute's Accounting
and Business Studies Department is currently undertaking

a thesis approach to the applicability of the Programme
Planning Budgeting System to a single institution.

The objectives of the system can be identified as:

the definition of objectives

the in-depth analysis of existing and proposed pro-
grammes in terms of costs and benefits

*  the linking of annual planning and budgeting to
multi-year plans

the measurement of actual and planned performance

the systematic integration of the above elements into
a system for the allocation and arrangement of
resources .

| f the Council accepts the recommendation, | would
advocate one or more of the following methods of
application:

! Originally developed by the Rand Corporation and applied

to U.S.A. defence departments by Robert McNamara, and
subsequently to other U.S.A. government departments

R
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(a) the use of PPBS alongside the present and largely
traditional budgeting system for some specific
resource-consuming centres, such as the library!
and/c- a group of teaching departments

(b) only the theoretical use of the system for the whole
Institute for a year's trial before actually using
the system for decision-making

(c) the full application of the system to an area of
decision-making, which can be easily isolated from
the budgets and costs of the whole Institute, such
as the School of Mines or the Muresk Agricultural
College.

PPBS is a complex procedure; accordingly, for those
interested in its potential application to education, |
have selected a number of related documents which appear
in Appendix B.

MANAGEMENT INFORMATION SYSTEMS AND DATA BASES

It 18 recommended that the appropriate Commonwealth and
State instrumentalities should study in detail the
objectives and guidelines of the Western Interstate
Commission for Higher Education (WICHE) in the United
States in order to assess its applicability to Australian
conditions and circumstances.

WICHE is a regional co-operative project among higher
education institutions and co-ordinating agencies to
design, develop and implement management information
systems and data bases, incl'uding common uniform data
elements. The project objectives? are as set out below:

"...The rapid growth in size and complexity of higher
education has highlighted the need for systematic collec-
tion and use of data in the effective management of
colleges, universities, and state systems of higher
education. Without systematic, accurate feed-back to
management of the effects of its operations, an institu-
tion or system can waste its resources on ineffective

or unnecessarily costly activities. Judgements about
effectiveness and relative costs, however, cannot be
adequately made in isolation. Hence, the need also for
comparable data from other organizations of similar
complexity and with similar missions.

In meeting these common needs, state co-ordinating agencies
and concerned colleges and universities in the West have -
asked the Western Interstate Commission for Higher Education

N

The Massachussets Institute of Technology has decided it is
feasibie to develop a meaningful PIES for library operations:
See - J.A. Raffel & R. Zhishko: Systematic Analysis of
University Libraries, The M.1.T. Press, Cambridge, Hass.,

1969 .

Objectives and Guidelines of the VICHE Management Informa-
tion Systems Program, \lestern Interstate Commission for
Higher Education, Doulder, Ceclorade, May 19¢®

57




51

to bring together a highly competent staff to assume
a regional leadership role in

1) designing, developing and implementing management
information systems and data bases including common
data elements at local and state levels including
community colleges, universities, and higher educa-
tional agencies, both public and private in the
West.

The nurpose of the information systems and data
bases will be:

a) To signiricantly improve the capability of local
institutions and agencies to more effectively
aliocate resources.

b) To provide the co-operating organizations, on a
continuing basis, comparable data from through-
out the region and elsewhere on the cost of
instructional programs by level of student,
level of course, and field of study.

2) A concurrent objective will be to begin the task
of identifying higher institutional input-output
indicators both quantitative and qualitative and
relating varying educational costs tc such indicators.

At the request of the co-operating organizations,

the initial phases of this project will be concerned
with establishing a preliminary set of common data
elements, program elements and program element grids,
program budget categories, s .’ quantitative indica-
tors; designing and implementing compatible informa-
tion systems which will provide uniform data from
which can be derived the costs ot instructional programs
by level of course, level of student and field of
study. To be eligible for inclusion in the project,
institutions must be willing to co-operate ir these
activities.

Subsequent phases of the project will be devoted to:

1) The refinement of information systems and data
elements, input-output indicators, and cost relation-
ships of the instructional program.

2) Beginning the task of identifying input-output indi-
cators of research and external service programs.

3) Disseminating information about the project beyond
the region and to develop procedures whereby, at
an appropriate time, institutions and agencies outside
the western region can profitably benefit from
participation in the project.

The following missions are essential to the successful
achievement of the project objectives and purposes and
will also be undertaken by the project stuff:

1) Stimulating, co-ordinating and conducting educational
programs at various levels for all institutions aand
agencies who wish to develcp their capability to
co-operate in this projecl:. This will include inter-
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and intra-campus utilisation seninars in svstems
analysis, operations research, program budgeting
and cost-benefit analysis; the use of simulation
models for high-level management training in the
use of these decision-making tools under a variety
of institutional circumstances; the publication and
distribution of staff technical reports developed
in the process of establishing data definitions,
program elements, system applications, input-output
indicators, and pregram budget categories.

2) Co-ordinating development of data elements and
information systems at the regional level with
similar efforts in other regions and at the national
level.

3) Co-ordinating the exchange of comparable higher
education management data among the co-operating
agencies and institutions in the West, at their
direction."

FORMULA BUDGET ING

It is recommended that the Department of Education and
Sceience give consideration to the desirability or other-
wige of introducing formula budgetirg, along the linas
practised in the Canadian province of Ontario, as a
method of making triemnial recurrent and capital grants
to universities and colleges of advanced education.

It is rccommended that an investigation be made in the
Western Ausiralian Institute of Technology as to the
possibility of introducing formula budgeting within a
single instivution as a means of resources deci.ion-/
making to academic divisions and departments. = T

Formula budgeting in Ontario has received a mixed recep-
tion, with its critics asserting that it has forced
universities into seeliing growth in student numbers (and
then in financial allocations) to the detriment of the
quality of education. However, the Provincial Government
considers the system has achieved, e.g. (s) more equitable
distribution of funds, (b) greater economy by institutions
in the use of resources and (c) more innovation and
experimentation within universities.

The proposa! made for formula budgeting to be introduced
into a single institution, i.e. the Western Australian
Institute of Technology, is being applied in single
Canadian institutions. It would not be necessary to
introduce the system in one major effort, but rather
experiment with it in a series of co-ordinated steps,
as, e.g.:

(a) the gradual introduction of more flexibility in
transfer of resources between budgetary allocations
to divisions and departments

(b) the introduction of stafi:student ratios as a method
of establishinent of academic and technical staff
members, after investigaticns in depth into each
department L

(c) the ultimate introduction of a system of giving
unit values to each course and year of study, and
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then the assessing of a unit value for each course,
with the budget being calculated by the formula of
student units x unit value.

In the latter case, full flexibility of resource alloca-
tion would be available within the total sum voted to a
department. At the beginning of each academic year (or
semester) the number of student units would be corrected
from projected to actual. The control mechanism would
be a form of output measurement.

Formula budgeting for recurrent expenditure is a signi-
ficant device. It is explained in detail in App=ndix
cC.

Appendix D relates to capital, and it should be noted that
the formula for capital budgeting is interim and subject
to revision in depth, after the accumulation of experience.

COST ANALYSIS TECHNIQUES

It is recommended that the Commonwealth Advisory Cormittee
on Advanced Eduycation give comsideration to reguiring
from all Colleges of Advanced Education as from the fourth
triennium, the inclusion in institutional submissions of
the following data:

Drop-out statistins, together with explanations
Examination pass/fail statistics

Cost per full-time equivalent student (both historical
and projected)

Cost per equivalent graduote (both historical and
progjected) .

It is recommended that such information be published,
together with the comments of the Commorwealth Advisory
Committee on Advanced Education and the individual Colleges
of Advanced Education.

It is recommended that the Commonwealth Advisory Committee
on Advanced Educatlion give comsideration to suggesting to
the Australian Universities Commission that it discuss
adopting a similar policy for universities.

Tk~ reasons for the above recommendations are:

(a) such data is essential for decision-making in the
allocation of resources

(b) the data is objective and measurable, and should be
used in conjunction with subjective opinion concerned
with quality

(c) the institutions would gain insight into their own
operations through the dialogue which would result
from the comparative data

(d) the public is‘entitled to such information as part
of the democratic process.
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3.5 CO-ORDINATION BETWEEN CAPITAL AND RECURRENT PROGRAMMES

It is recommended tnat the Commorwealth Advisory Committee
on Advanced Education give comsideration to ensuring that

submissions for triemnia specifically prove that recurrent
programmes are in line with capital programmes.

Whilst overseas | observed many institutions where capital
and recurrent programmes were not in step, and this

caused serious dislocations for government and institu-
tions alike.

A programme which ensures that projected recurrent and
capital budgets are compatible requires that key resources
(such as classroom and office space, equipment, teaching
and support staff and community services) are each calcu-
lated from projections of closely related parameters.

Methods being used at the Western Australian Institute of
Technology are summarised heiow:

For the Third Triennium, the technique was to estimate
Departmental teaching space, staff and equipment require-
ments using projected hours of class contact and distribu-
tions of hourly class-size. Student-hour growths were
derived from these parameters "and applied to 1970 data in
the projecticn nf consumables and other similar budget
items. Student-hour figures were employed, where necessary,
to determine the intensity of equipment usage.

The above parameters were established by the application
of existing or proposed tuition patterns to estimated
subject enrolments. These latter were projected in turn
from 1971 data using growth factors supplied by projected
student enrolments in individual course levels. Car-
parking and Cafeteria requirements were estimated by
again applying present or assumed utilisation patterns

to projected student enrolments.

All estimates were thus validly connected to student en-
rolment projections in individual courses by parameters
whose inter-relationships were well established. |Initially,
a general guideline had been set by a total Institute
enrolment projection on demographic principles.

The Institute has developed significant technijues for
forward projections and planning; these are expcunded

in detail! in the submission for the Third Triennium
-1973/1975. It has begun work in an integrated system of
planning, involving, e.g. educational objectives, pro-
jections of staff and students, capital and recurrent
expenditures, the measurement of labour demands and the
latter's relationships to higher education. A draft
proposal is likel' to be made to the Institute's

Council later in 1971.

3.6 LONG-TERM FINANCIAL AND PHYSICAL PLANNING

It is recommended that the Department of Education and
Seience give consideration to the investigation of the
type of work being carried out by the Systems Research
Group of Canada on long-term financial and physical
planning.
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The major system is known as Connect/Campus system and
the following list of models gives an appreciation of
the type of work being carried out.

Type of Hodel Connect/Campus
Aggregate Post-Secondary October 1966: The CAMPUS II
Institution Model Model of the core campus in

the University of Toronto
was oparational

Disaggregate Post-Secondary Hovember 1967: CAMPUS III used

Institution Model to simulate the Health Sciences
Faculties at the University of
Toronto was operational, opera-
ting on an individual course
basis or any aggregation thereof.

Community Collera Model September 1969: The CAMPUS Comm-
unity College Model was operational
in three community colleges as of
that date. It is now being extended
to twenty-two more.

Private College Model September 1970: A pilot implementa-
tion of a private college version
of the CAMPUS model is presently
underway at YWheaton College

State System Model October 1970: An implementation
program involving the adaptation
of CAMPUS to a state system is
taking place for two state systems.

Medical School Model September 1967: A second version
is now being worked on for imple-
mentation at Duke University
Medical School.

Model of Institution using Sebtember 1970: An adaptation of
& Complete Individualized CAMPUS to a college that is using
Instruction Program completely individualized instruc-

tion program with no classroom
instruction is being implemented
for Hostos College.

A considerable amount of detail on the system is shown in
Appendices E and F.

CONCLUS I ON

In Chapter 1 a number of observations were made on the
necessity to improve productivity in higher education. The
following further quotations may assist to emphasise these
points and to reinforce recommendations made earlier in this
chapter.

| commence with quotations from an address given by Dr. F.E.
Balderston of the University of California at an Organisation
for Economic (Co-operation and Development Conference held in
Paris in 1969.

"...A brief review of the planning instruments and mechan-
isms now in use in the University is necessadry as background




to current developments. Each campus of the University

has an academic plan which expresses its official expec-
tations as to future schools, colleges and programs and
year-to-year projections of undergraduate and graduate
enrollment (co-ordinated through the Office of the President
with the enrollment projections throughout the system).

The campus academic plan generally spells out goals the
campus seeks to realise and the specifics of organisational
style and other attributes that its chancellor and faculty
seck to achieve. But the timing of various steps along

the vay is subject to fiscal constraints, both on the
operating and the capital side which arise in the
University-wide budgets. Closely linked to the campus
academic plan is its Long-Range Development Plan, which
indicates the physical lay-out and future facilities of

the campus.

The University-wide academic plan, like the campus plans,

is updated periodically and approved in principle by the
President and the governing board. This plan contains

the approved University-wide enrollments, both undergraduate
and graduate, by year for ten or more years, and it spells
out the major parameters of growth and program development
for the University as a whole.

Neither the campus academic plans nor the University

academic plan contains resource requirements and priorities.
The Unive:sity's Long~Range Fiscal Program has been developed
to provide, in broad functional categories, the projections
of capital and operating funds required over a ten-year
interval to realise a path of growth consistent with the
enrollmenc projections.

Much more detailed, intermediate-range budgets are pre-
pared eunually for a five-year horizon. These budgets,
approved by the governing board, represent the University's
request for funds from the California State government,

and its forecasts of the funds that will be forthcoming
from other sources.

The State acts only upon the first year of these five-year
cycles, and it customarily takes separate funding action,
through somewhat different review procedures, for the
capital budget and .the operating budget.

If it were invariably possible to realise the totals of
of operating and capital requirements in the projection
of requirements, and piovided that the budgetary factors
which determine the components of the projection are
adequate, then one could say that resources had been
adequately specified for the path of growth. Dut

the situation is more complicated than this, not only
because the totals of capital and operating support from
the State and from other sources diverge from the projec-
tions, but also because the review processes result ir
agreements to delcte specific items of new program or
functional support.

It thus becomes necessary to approach the process of
co-orcdination in new ways, so that program priorities and
the timing of their capital and operating support will

be more directly subject to policy decisions and adjust-
ments. This need for improved co-ordination has stimulated
development of new planning instruments and has also in-
creased the urgency of analytical work.




Program Budget and Program Review

In orcer to bring about improved co-ordination, the
University is in the process of moving from a function
and performance budget to a program budget. The
California State government has pressed each agency and
instrumentality of the Statz to adopt a program budget
format for the 1970-71 budget cycle, and the University
is now preparing such a budget,

There are three major programs, each with its own measures
of output: instruction, sponsored research, and public
service. Three supporting programs are identified:
libraries, administration, and supporting services.

Each of these programs and the subprograms within it

is defined as a cost and budget category. A practical
achievement of major proportions is the writing of a
computer program to translate from the existing budget
accounting codes to the new format. This computer
routine is now operative.

Each major program and each supporting program is broken
into subprograms. The instructional program and sponsored
research are broken into discipline categories. Level-of-
activity indicators are defined for each of these---

one of the obvious ones being the amount of enrollment

by discipline major. Identification of the costs of each
subprogram within the instructional program is a major
issue. I shall return to this subject in discussing the
cost simulation model."

"...The University of California Cost-Simulation Model

This model was first developed three years ago as an
experiment in tracing and estimating the costs of
atademic programs by discipline and bv level of student,
There are three basic problems in such cost-tracing:
identification of the costs associated directly with a
given program; use of data which make it possible to
estimate induced costs of the program; and use of rules
for the allocation, where necessary, of joint costs.

It is the practice in most American universities that the
student enrolled in a given program may take instruction
not only in courses within his major discipline, but
also in many other fields. Fer most of the general
campuses of the University, the statistical records of
class enrollments have now been compiled so as to serve
as input to the cost-simulation. The tracing of

induced instructional costs associated with the number
of students in a given disciplire is a major achievement
of the cost-simulation model,

With this model, it has been possible to estimate the
costs, as of the existing pattern of activities in

each discipline, of providing a year's education to a
student who is a candidate for a B.A. degree or a Ph.D.
degrec in a given broad discipline area. Eleven disci~
pline groups were used in the original construction of
the simulator. Both operating costs and imputed physical
facilities costs are estimated.

The cost-simulation model has shown that the annual cost
per student varies enormously by discipline, and indeed,
that the cost per student in some undergraduate degree
majors is higher th~n in some Ph.D. programs. By combining
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the unit cost estimates from the cost-simulation model
with data on graduate persistence and attrition, we have
derived estimates of che net cost per degree achieved in
various disciplines. thile the costs per vear are very
high in the laboratory sciences and engineering, the
far greater rates of persistence to the degree in these
fields give rise to the conclusion, based on the assump-
tion that the student who drops out is an unrequited
investment, that the net cost to the institution per
Ph.D. degree granted is actuallyv higher in some humanities
fields than in some of the sciences.

We are not entirely satisfied with the way in which the
cost-simulation model performs some of the cost allocations
that are necessary in the estimation process. We

expect that a number of refinements will be possible from
the new efforts at program costing associated with the
program budget and that these will enable us to do a
sounder and more accurate job.

I am certain that we will continue to need a flexible
and fast-operating frame for estimating the cost con-
sequences of alternative patterns of growth and alter-
native policies. While further refinement will be most
welcome, we already feel that results such as that cited
above provide valuable insights. This is true even
though we know that we are not dealing with average or
marginal costs under conditions of optimal cost control
and resource allocation: in fact, the differences in
cost—~rates, linked for the first time with data on
persistence and attrition, cause us to raise questions
about the desirability of shifting away from the present
cost patterns in order to obtain improvements."

At another conference in Paris, 1969, organised by the
Organisation for Economic Co-operation and Development,
Professor John Vaizey said as follows:

"...First, the educational system with its multiple objec-
tives and levels of decision-making has a special need

of techniques such as cost-effectiveness analysis for the
evaluation of its programmes, and for budgeting systems
which make these possible. Furthermore, many of the
objectives of education are by their nature very long
term and budgetary decisions often have long term
implications, whereas public authorities are unwilling

to make long term budgetary commitments. This makes

the setting of objectives and the planning and implementa-
tion process a particularly complex task in which budgetary
procedures have an important role to play.

Secondly, programme budgeting and cost-benefit analysis
are important for organising thinking about relationships
between objectives and their implementation.

Thirdly, it is important to adopt a budgetary procedure
that allows a periodic rewiew of total prcgrammes, as
opposed to an annual budgeting procedure in which very
large proportions of expenditure (and in education this
may well be 98% of the expenditure) are alrzady, in fact,
committed.

Fourthly, a number of models and formal budget structures
exist for programme budgeting in education at various
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levels of administration and attention should be given
to the provision of some specialised training to economists
and others who have the necessary intellectual background.

Fifthly, budgetarv procedures and structures and adminis-
trative and planning procedures and structures are closely
linked, and there is a major need for innovation and
flexibility in both, so that complementary and conflicting
objectives become apparent. They z2an be readilv evaluated
and incorporated within the budgetary system.

Sixthly, emphasis was laid on the importance cf analytical
studies to provide information relevant to the programme

budgeting system."
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CHAPTER 4

THE AUSTRALIAH EQUIVALENT OF THE BRITISH OPEN UNIVERSITY:

SUMMARY AND RECOMMENDATION

k.1 RECOMMENDATION

It is recommended that the Departrment of Education and
Seience consider the desirabil..y and viabilitly of an
institution being established in australia, along the
lines of the Open University in the United Kingdom.
Such an institution would inelude provision for students
seeking external degrees, technological degrees and

iplomas, provide for continuous education, and operate
in full co-operation with the ctates and existing
tertiary education institutions.

L.2 After travelling and talking to educationists and
administrators in many countries in Asia and Europe,
| have little doubt that the most interesting develop-
ment in higher education which | encountered on my
Study Tour is the establishment of the Open University
in the United Kingdom.

Before visiting the University headquarters in a small
village, which is to become part of the new city of
Milton Keynes, | had heard some praise and much criticisn.
That the Open University has influential opponents is
painfully obvious. Anything as radical as creating an
institution to cater for adults, many without the formal
entry qualifications required by traditioral universities,
is bound to encounter some hostility. The latter is
further increased by the new University's teaching
methods being more in keeping with the true needs of
modern society.

The basic instruction is conducted by correspondence
and the use of specially written textbooks. It is
supplemented in a variety of ways, including television
and radio programmes from B.B.C. channels, taped
lectures, audio-visual materials, face-to-face tutorials
at an astonishing number of regional study centres
throughout the British Isles, and an imaginative use

of counsellors to handle not only the academic but the
personal problems of students. In additior., computers
are beginning to play a major role with the co-operation
of educational computer centres, the P.M.G. and the
major data-processing companies. Another teaching aid
that surprised me was the development of a home-study
science kit with which it is claimed a student will be
able to carry out all laboratoury experiments necessary
in a Lasic science course. Some of its components are
likely to be patented.

In 1971 the University commenced teaching with an intake
of 25,000 students scattered through the United Kingdom.
Great care has been taken by the admission controllers
to achieve balance between geographical regions, courses
of study and the occupation groups.

At the time of my visit to the Bletchley headquarters
(on which there is now a capital investiment of £5,000,000,

whereas eighteen months ago thegf was only a manor house
alal
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and ploughed fields), it was not known how many accepted
students did not have the normal entry qualifications. However,
it was thought that it could be at least 50%, and it was

known that only 5% of the 25,000 students already possessed

a degree.

The general philosophy of admission places a heavy emphasis
on teachers and housewives, who together have taken 10,000
places for 1971. This is in line with the view exnressed by
a senior administrator that the two occupation groups which
play the major role in shaping new generations, and thus
society, are schoclteachars and mothers.

Advantages of the Open University would appear to include:
® the University's capital costs will be significantly
lower than for a traditional institution

even if the proportion of students graduating was only

20% (and it is likely to be much higher), the recurrent
costs per graduate would only be half that of a residential -
type university

its students remain in the workforce, thus continuing to
contribute to national productivity, whilst improving
their knowledge and qualification

the adult (a student must be over 21 yeais of age) who
missed the chance of higher education now has an oppor-
tunity to rectify the situation or seek a new career

the full cost of tuition fees for the whole graduate
course will be only £150 to £180, which is far lower
than the normal

* the essence of selection to the University is capacity
and potential, rather than a piece of paper obtained in
the teens

® the implementation of a less restrictive entry policy and

the positive catering for the adult part-time student
will lead to easier retraining, and additionally bring
to the nation both economic and social benefits

greater use will be made of facilities in established
institutions, not only for tutorials but also for
week-1ong summer schools, which all Open University
students have to attend in their first year

there will be spin-off to the whole community as non-
studying listeners take an interest in broadcasts and
telecasts

at long last, a major university will be actively involved
in the application of the new technologies in education,
which in time may encourage the more tradi tional institu-
tions to experiment more widely.

and

At present, the Open University is cteering a middle-of-the-road
course in many matters which are now under active debate amongst
academics and students. Even though it is revolutionary in

many ways, the newcomer must firmly establish itself, particu-
larly by proving the quality of its graduates, before reaching

A
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out towards more and more radical experiments in the
learning and teaching process.

Hever theless, the staff of the University are full of
ideas for the future. Many of them are challenging the
shibboleths of tradition. A young professor told me that
the greatest danger in education was the constant labell-
ing of students: this one is lazy, the other is unable
to understand. The point, in his view, is to get to the
root of the students' problem: once a principle is under-
stood it is far better remembered than any recall feats
of facts and figures. Education is a base for self-
development and not an and in itself. The examination
system is a test of the ability to regurgitate, and
nothing more: by no means does it measure understanding

and potential.

ARGUMENT AND SKELETON PLAN FOR AN AUSTRALIAN EQUIVALENT

Australia is a big country in which 56% of the population
live in the five mainland capital cities. A general
picture of the population distribution within Australia
can be formed from the following data:

62% live in cities of 100,000. and over

3.2% live in towns of over 50,000 and under 100,000
3.8% live in towns of over 20,000 and under 50,000
8% live in centres of over 5,000 and under 20,000

and thus 23% live in very small communities or in rural
areas.

A quick analysis of these figures reveals that nearly 7
out of every 20 Australians live in sparsely populated
areas or in towns which are generally difficult to service
through adequate higher educational institutions.

Turning for a moment to age distribution, it is found
that nearly 40% of the population is under 21 years of
age. |In the bracket of 17 to 21 years of age, i.e.

the pool for immediate post-secondary education, we
find that 8.75% is involved. In numbers, this would be
about 1,110,000. According to the most reliable figures
| have been able to obtain, the actual number of the age
group in higher education in 197! is about 178,000.
Thus, of the age group concerned, 16% appear to be re-
ceiving higher education.

The figures for Western Australia in 1970 have been
analysed. Enrolments from the metropolitan area of
Perth in higher educational institutions were B2% of
the total, as compared to Perth having 67% of the
population. Enrolments from country areas were 18%

of the total, as compared to areas having 33% of the
popuiation., The per capita disadvantage factor for the
country thus is of the order of | to 2.

Taking the analysis further, 6.5 out of 20 \estern
Australians live in sparsely populated areas. |t would
therefore be necessary, if equal opportunity was a reality,
that in 197i out of the 9,000 enrolled in higher education
and between the ages of 17 to 21, for 3,000 to be from
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the small population centres. The actual number is
about 1,200.

The facts and figures stated have two essential purposes,

namely:

% to show that people living in small towns and the
rural areas are at present disadvantaged in the
obtaining of higher education.

i the total number receiving higher education is not
impressive and may well be significantly below the
percentage necessary in a rapidly developing nation.

As a sharp reminder of our relative nosition amongst the
advanced nations, it is cogent to realise that in Western
Australia, 73% of high school students leave before
reaching the leaving certificate or matriculation year.

~The Australian Counci! for Educational Research has

recently analysed the number of 16 and 17 year olds in
secondary schools. The figures for the various states
are as follows:

Victoria L5, 5%
South Australia 38.9%
New South Wales 36.6%
Tasmania 28.6%
Western Australia 27.1%
Queens land 19. 4%

In the same report, the percentage of 19 year olds in
full-time study at a technical college, college of
advanced education, teachers college or university, were
given as follows:

Victoria 12.4%
South Australia 10.8%
New South Wales 9.0%
Western Australia 8.3%
Tasmania 8.2%
Queens land 7.5%

These sobering facts have to be considered against a
background of changes in society. At the beginning of
th'is century, primary industry predominated, only to be
surpassed easily by secondary indsutry, whether the
measurement is made in employment numbers or the produc-
tion of wealth. In the last decade, a significant shift
has begun to knowledge industry, and in my view this will
become the core of economic society before the turn of
this cent.-y. KXnowledge will supplant skill and brewn
as the essential economic determinant. Since the end of
the second world war, in the United States of America, and
Europe, both primary and secondary industry have shown

a relative downturn in the percentage of the population
employed, whilst the knowledge industries have vastly
increased both in percentage and absolute numbers. To
make clear the meaning of knowledge industry, the -
following are examples: computing, space technology,
cybernetics, research laboratories and educational
institutions.

A proposal is made for an Australian equivalent of the
British Open University. Additional background on the
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latter may help. It provides higher education to people
over 21 years of age who have not necessarily completed
the normal entrance requirements. It uses an integrated
structure based on correspondence lessons and assignments,
tapes and specially written textbooks with television ard
radio as teaching aids. In addition, it has hundreds of
regional study centres, staffed by counsellors and tutors
and it works in co-operation with existing institutions of
higher education. Course tutors are responsible for grad-
ing and commenting on students' written assignments, for
replying to queries about students' work and for conduct-
ing face-to-face tutorial classes at local study centres.
The counsellor's main responsibilities are to give study
advice to the students assigned to him and to help to
organise discussion groups in a local study centre. |t
may educate as many as 250,000 people in the '70s at not
more than half the operating costs of traditional insti-
tutions, and with insignificant capital costs if measured
on a basis of student numbers. This is an appropriate
time to point out that there are very high capital costs
involved, for example., in the provision of a tertiary
educational institution catering for 250 full-time students.
A minimum capital cost is likely to be of the order of $M2,
whilst operating costs of small institutions in remote
areas could well be at least 25% more expensive than would
be normal in a capital city. Furthermore, it must be
appreciated that the quality of education is unlikely to
be as high, because the small institution is handicapped
in being unable to provide adequately for services such

as library, counselling and educational technology.

The objectives of a similar Australian institution could
be defined as:

* the teaching of programmes for dec¢rees and diplomas
for school-leavers, outside major centres of popula-
tion, a.d for older people not possessing formal! entry
qualifications but judged to have the potential to
succeed

%  continuous education for the population as a whole as
a side benefit obtained through the use of television
and radio, supplemented by public lectures and dis-
cussion groups. :

The methods of operation could be along the following
lines:

* education through correspondence lessons, audio-visual
aids, specially written textbooks, telephone hook-ups,
direct telecasts and broadcasts, films and cassettes

*  these would be supplemented by short residential courses
in existing institutions, during vacati~n recesses and,
most importantly, by regional study centres, staffed
by academic counsellors and tutors. (It is to be noted
that the short residential courses would be intensive,
of at least a fortnight's duration, and would require
the full co-operation of employers, motivated by their
own interests and those of the students and the nation)

*  a national headquarters, backed by a series of regional
administrative centres, working closely with existing
institutions and such authorities as the A.B.C.




The advantages which might flow from th: establishment of

such an institution include:

* the bringing of higher education to the sparsely nopu-
lated areas

easier opportunities ftor the adult to study

* a contribution to the growing need for continuous
education

the avoidance of high capital and operating costs,
whilst simultaneously increasing the percentage of
the population receiving higher education

and * more adequate educational preparation for the knowledge
society which may be closer to achievement than we realise.

As always with a radical idea, there will be sceptics.
Many will say 'let's wait and see if the British Open Uni-
versity works'. A reply to this type of reaction has
seveial aspects of which the most important are:

* the planning of such an institution would take not less
than five years

=

an early start to planning would enable Australia to
work closely with the British institution

and * the need for such an institution will not decrease in
the next decade, but increase - and thus the time to
begin is now.

To assist assessment of the proposal, two maps are illus-
trated in Annexures 4/I and 4/II at the end of the chapter.
One gives the population distribution of Australia and the
other is an carly atterpt to show how the Australian insti-
tution might be organised. It is emphasised that the regional
study centre map is to be regarded as indicative rather

than definitive.

It is important to realise that a large number of the cen-
tres are based on existing institutions, which currently
are used for teaching for only between 30 and 40 weeks a
year. Greater use can be made of existing institutions,
without capital cost, although extra staff would be needed.
The map calls for the establishment of regicnal study cen-
tres in many places where tiare is no existinn tertiary
institution. Such centres would not need to be elaborate,
requiring only a few offices and some tutorial rooms, How-
ever, it v.ould be advisable for them to be staffed by highly
competent tutors and counsellors, and to be excellently

equipped.

A serious problem requiring solution would be the provision
of adequate library facilities. The major regional centres
would need strengthening, but in addition the nation would
have to decide on big increases in public library collec-
tions and the establishment of more branch libraries in
small population centres. The size of tnis problem should
not be underestimated, but in an era where knowledge is
exploding Australia has little alternative but to totally -
rethink its attitudes to libraries. Libraries, in this
context, are to be regarded as learning resource centres,
involving not only books and journals, but also tapes,
records, films, cassettes and slides.
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Realising that evidence from overseas is often - perhaps
too often - dominant in Australian thinking, the oppor-
tunity is taken to quote from American and Swedish docu-
ments, in support of the proposal.

In the United States of America, there is a Union for
Experimenting Colleges and Universities, which is pioneer-
ing a 'University Without Yalls.' The following is an
extract from a document issued in September, 1970:

" . .The University Without Walls abandons the tradition
of a sharply circumscribed campus and provides education
for students wherever they may be - at work, in their
homes, through internships, independent study and field
experience, within areas of special social problems, at
one or more colleges, and in travel and service abroad.
It abandons the tradition of a fixed age group (18-22)
and recognises that persons as young as 16 and as old

as 60 may benefit from its program. It abandons the
traditional classroom as the principal instrument of
instruction, as well as the prescribed curriculum, the
grades and credit points which, however they are added
or averaged, do not yield a satisfactory measure of
education. It enlarges the faculty to include knowledge-
able people from outside the academic world and makes
use of various new techniques for storage, retrieval and
communication of knowiedge. It places strong emphasis
on student self-direction in learning, while still main-
taining close teaching learning relationships between
students, teachers and others. It aims to produce not
"finished" graduates but life-long learnmers. Moreover,
the program is so organised that it promises‘in time to
reduce the costs of higher education, without impairing
(and we believe in fact increasing) quality and standards
of student undergraduate educational programs."

An extract from a Swedish report reads as foliows:

"...From the equality aspect it is urgent in the short-
time view to steer the new resources to the field of
adult education. This means that the allocation of
resources to youth education cannot continue to increase
at the same pace as hitherto. Adult education is re-
quired not only now, but to compensate the generations
who did not benefit by the extended youth education;

a great need for adult education will exist even when
all have received 11 - 12 years of schooling.

In a society undergoing rapid change and with a rapid
growth of knowledge, different forms of supplementary
education after entry into a career bring greater
opportunities for cultural activities and an understanding
of social developments and the means to affect them.
These means must be open to all. Increasing numbers of
people will discover that the education they have
received is inadequate. They will then wish to have
further education in order thereafter to return to
more interesting and better paid work, or quite simply
for an enriched personal life. In this way the demand
will emerge for a system of constantly recurrent
education, an alternation between education and a job."

A few further pertinent points are added:

"‘,K' by
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*  The Australian Broadcasting Control Board has informed
me that television can now reach 98% of the popula-
tion, whilst radio is virtually a full coverage.

* Interestingly, "2 British Open University acknow-
ledges that some work carried out in Australia for
external students has played a part in their plans.
Indeed, Australia pioneered some excellent techniques
but at present these have not been followed through
to the appropriate conclusion of really bringing
higher education to all the people.

* In the next decade, higher education probubly has
to double its input and output, and using existing
traditional methods, Australia may not be able to
cope.

It may well be that the problems of improving the quantity
and quality of higher education, of more effectively

" aiding the sparsely populated areas, of providing con-

tinuous education, and of preparing for the advent of -
a knowledge society, are such that only a new and radical
approach will succeed. The proposal, in my view, has

sufficient strength for it to warrant a Commonweal th

commi ttee of investigation.

A DETAILED ACCOUNT OF THE BRITISH OPEN UNIVERSITY

The most detailed account which has been given to date

on the Open University is contained in a paper delivered
at a UNESCO Conference in Paris in October 1970. It was
written by the University Secretary, Hr. A Cristodoulou
and the Director of the University's Institute of Educa-
tional Technology, Professor D.G. Hawkridge. With their
permission, the full paper, entitled '"The Open University
of the United Kingdom and its !nstructional System'!, is
quoted below: :

"1. Introduction

1.1 The Oper University vas established by Royal
Charier on 30th May 1969, as an autonomous
university. 1Its objects, as defined by the
Charter are: 'the advancement and dissemina-
tion of learning and knowledge by teaching and
research by a diversity of means, such as
broadcasting and technological devices appro-
priate to higher education, by correspondence
tuition, residential courses and seminars and
in other relevant ways; and to provide education
of university and professional standards for
its students and promote the educational well-
being of the community generally'.

1.2 What was finally established as 'The Open
University' was originally conceived as the
'"University of the Air'. It was first spoken
of by the Rt. Hon. Harold Wilson in a speech
in Glasgow in 1963. Thereafter, the idea was
first examined by a Parliamentary Committee
convened by Miss Jennie Lee, then Minister of
State for the Arts; this committee's report
was published as a White Paper in 1966, recomm-
ending the establishment of a Planning Committee
to examine the idea in detail. The then Secretary
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of State for Education and Science accordingly
set vp a Planning Committee: 'to work out a

comprehensive plan for an Cpen University ...
and to prepare a draft Charter and Statutes.'

1.3 The Planning Committee which was ccmposed almost
entirely of educationists, began its work in
October 1967 uncer the chairmanship of Sir Peter
Venables, at that time Vice-Chancellor of the
University of Aston in Birmingham. It presented
its report, recommending the establishment of
the University, in January 1969, and the govern-
ment of the day accepted its recommendations.

1.4 Steps were taken early in 1969 to recruit the
academic and administrative staff of the University,
a site was chosen in North Buckinghamshire and the
first buildings werz erected in time for the in-
coming staff to be accommodated by September 1969.
The detailed plaining of the first courses began
in that same moath, in preparation for enrolling
the first students in January 1971. Full details
of the first courses and methods of applying are
given in the University's first prospectus, copies
of which have been made available. 1In the re-
maindex of this paper, an attempt is made briefly
to highlight the main elements of the teaching
system. '

Educational Provision

2.1 The Planning Committee had suggested that the Open
University should make provision in three main
areas of undergraduate studies, post-experience
training and education, and in research for higher
degrees - all for adults in employment who would
thus be given the opportunity of continuing educ-
ation for formal qualifications at university
level, studying in their own spare time. The
newly—-established governing bodies of the Univer-
sity confirmed these objectives and decided that
the first priority should be in the provision of
courses leading to the first degree of Bachelor
of Arts. Initial recruitment of staff was in
the four main academic areas of Arts, Social
Sciences, Science and Mathematics, each of which
would create a Foundation Course to be available
in January 1971; plans were also laid to develop
two additional faculties, Educational Studies and
Technology. The former is intended to develop
courses for the in-service training and further
education of teachers and consequently has no
Foundation Course. The latter will introduce
a Foundation Course in 1972 and develop a full
range of undergraduate, post-experience and
postgraduate courses for people in industry.,

2.2 The basic undergraduate provision is through a
self-contained 36 week course, the successful
completion of which leads to the award of a
'credit'. A student must earn 6 credits, i.e.
complete 6 courses successfully to earn the
award of the basic degree of Bachelor of Arts.
Two of his courses must be at Foundation level
and the remaining 4 at second or higher level.
For the award of the degree of B.A. with Honours,
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the student must succeed in a further 2 courses,
making a total of 8, and these two must be at
third or fourth level (roughly equivalent to
third or fourth-year courses at universities
teaching full-time residential students). The
system is designed to enable a student to choose
widely from different faculties, with a minimum
of restrictions, or to take most of his courses
in one faculty. Whichever he chooses he gains
the same degree of B.A. It is expected that

a 'quick' student will giraduate with the basic
degree in three or four years, the 'slow' taking
five or six years. The system also allows stu-
dents to have intervals of any length between
their studies - women in particular are likely
to find this useful on the arrival of a new baby!

2.3 Alongside the development of undergraduate ‘courses,
it is hoped to introduce from'1972/73 a programme
of postgraduate studies leading to the three
higher degrees of B.Phil., M.Phil., and Ph.D.,
and to develop a range of shorter, post-axperience
courses for people in industry, the public
service and the professions. The postgraduate
and the post-experience programme will fulfil
three basic needs: of those wanting to proceed
directly from a first degree to a higher degree
who may often in the process be re-orientated
from one discipline to another; of those who
having practised one profession for some years,
are called upon to make a significant change
in their activities, such as from the scientific
into the management side of industry; and of
these who need 'updating' or 'refresher' courses
in order to keep up with recent advances in
their own field of work, whether scientific,
technological or managerial.

2.4 The main teaching media available to the central
body of course designers were broadcasting,
both radio and television, and correspondence
material involving not only the printed word
but also a whole range of diagrammatic and
pictorial presentation techniques. However,
the whole conception of teaching at a distance,
at university level, through an integrated
multi-media system exploiting broadcasting
over public channels in support of carefully
designed correspondence course maierial was,
certainly in the United Kingdom, a novel one
and presented a host of problems. Not least
of these was how to harness the highly developed
professional skills of the educational broad-
casters in the B.B.C. to the academic skills
of university teachers, almost none of whom had
relevant experience since they were selected
for their academic standing and reputation
largely from other universities and not for -
their experience in broadcasting. They have,
in fruitful partnership with the B.B.C., been
learning 'on the job' and the instructional
system they are evolving ig.described more
fully in section 3 of this’ paper.
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2.5

The other elements of the instructional system,
namely, the supporting services intended to
provide the student in hi: own locality with
study centre/viewing facilities, and a tutoyial
and counselling system are referred to in
greater detail in section 3. They must be seen
as an integral part of the total system, not as
mere regional or local embellishments.

3. The Instructional System

3.1

3.2

3.3

The Open University's first intake of 25,000 stu-
dents will start learning next January, through
a unique instructional system. It will be
unique in two ways: first, it will offer the
student a unicue combination of learning re-
sources. Secondly it incorporates a comprehensive
feedback network not to be found anywhere else
in higher education. A computerised data bank
will analyse information from students, tutors
and counsellors for the benefit of course writing
teams and researchers seeking to improve the
system.

In considering the combination of learning
resources in the system, we should state first
who our students will be, since the resources
have been chosen to match the learners. The
Open University is enrolling pesple who are
generally over 21 and working full-time. They
do not necessarily have good secondary school
qualifications. All of them wish to take a
university degree because they did not have
the opportunities before or could not take
full advantage of them. Ideally, we should
know far more about our learners, but we shall
have to collect data first, at part of the
feedback network.

The learning resources themselves take a number
of different forms. First, and most important,
the Open University student will receive regularly
correspondence packages containing basic course
materials. Each package will probably contain
four weeks' work, separated into four units.
There will be thirty-six units of study in the
year for each course. A student may take one

or two courses a year. A typical unit contains

a considerable amount of printed expositionm,
illustrated by diagrams or pictures where
necessary. To assist the student in assimilating
the content, there are self-assessment exercises
in which the student works out the answers to
questions and then checks whether he is right by
turning to a page on which the answers are shown.
There are also unit tests or ‘assignments, which
are completed by the students and then sent to
the Open University. Some of the assignments go
0 be machine-marked by a document reader linked
to the computer. Others go to correspondence
tutors to be marked and commented upon before
they are returned to the studepts. Some units
will include special material® “such as glossaries.
Others will direct students to special supplementary
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pages containing remedial or enrichment material.
Also contained in the packages may be notes about
the television and radio programmes.

The second learning resource available to the
student is a part-time class tutor. It is
planned that there will be several kinds of class
tutors, not including the correspondence tutor
already mentioned. The correspondence tutor will
not only score the tests of assignments: he will
also advise the student on further learning re-
quired. But if the student wishes to receive
face-to-face assistance he will go to a study
centre where he will be able to meet the class
tutor. The work of the class tutors will be
co-ordinated by staff tutors, who will be full-
time members of the Cpen University staff.

The study centres represent another learning
resource and will be located in about 250 comu—
unities. Besides being staffed by the class
tutors there will also he places where students
may meet counsellors, whose task it is to deal
with any general problems students have in
learning from the Open University's instructional
system. For instance, if a student falls far
behiud, the counsellor will be there to advise
him on vheti:ar to omit work in order to catch up.
In the study centres there will also be tele-
vision and VHF radio sets. In manv study centres
there will be additional facilities such as tape
recorders, projectors, a library of the broadcast
material in recorded form, and computer terminals
for mathematics students.

The fourth learning resource available to students
is the summer school. Each student will be ex-
pected to attend a summer school for one week in
each foundation course. In these schools he
will not only receive additional face-to-face
assistance but will also engage in activities
important for university level courses and im-
pussible to arrange in the study centres.
Laboratory work will feature prominently in the
science summer schools for example. The summer
schools are to be held in conventional universi-
ties and will fall in the middle of the Open
University academic year which lasts ten months,
beginning in January.

Broadcasting has an important qualitative role
in the Open University instructional system.
Each unit of each course next year will be
accompanied by a 25 minute t«lecast (uninter-
rupted by advertisements). The question of how
the television broadcasts are integrated with
the correspondence materials is dealt with under
3.5 but it is worth noting that the telecasts

in all courses will probably provide valuable
motivation to independent learners who are cut
off in many ways from the Open University itself.
Similarly, each unit will be accompanied by a

20 or 25 minute radio broagchst.
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These learning resources are being developed by
course teams. Four have been cperating since
September, 1969, and about 20 new ones began
work recently or will very soon. The course
teams are unusual combinations of experts. Each
is headed by a 'chairman' with strong leadership
powers, including that of veto. Each discipline
included in the course is represented hy academics,

up to a total of about 15. These ‘re the physicists,

historians, psychologists, mathematicians and so
on. On each course team there is also an instruc-
tional systems expert from the Institute of

Educational Technology. He is a 'software' develop-

ment man rather than being concerned with
instructional 'hardware', which is the responsi-
bility of a special adviser to the university.
From the B.B.C. there are producers of both
television and radio programmes; they have vital
roles to play, as we shall see. Attached to each
team is a course co-ordinator, whose task it is
to act as a link with service groups in the
university such as the Publishing Office, with
its editors and copy.ight clearers, or Media
Development, with its graphics-designers and so
on.

The development of the course materials involves
several cycles of testing and revision.. The “
complete development schedule is too complex to

describe but these are the main phascs:

First there is detailed consideration of the
available resources and constraints, before

the broad areas of the course are outlined.

Next, the course team has Lo agree on the

subject matter; this is no easy task. Once
authors start work on their units, the course
really begins to take shape. The BBC personnel
start on television and radio programme outlines,
for example, in collaboration with the authors.
The first outlines of the correspondence material,
the television programmes and the radio programmes
are discussed by working groups within each course
team before being submitted to the course teams

as a whole. There is usually considerable debate
about the integration of different disciplines
within one course, and the relationship of a
course with subsequent courses.

The course unit author is now ready to write his
first full draft of the correspondence unit. The
correspondence unit itself forms the core of

the development accivities as well as of the
students' learning resources. The question of
copyright clearance has to be attended to as
well.

The correspondence materials plus the assessment
items for each unit are then reproduced for
developmental testing. They are sent to a

group of applicants tr the Open University who
have agreed to collab.rate in the trying out of
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the material. The data from the try out are
analysed by the educational technologists, who
are responsible for the developmental testing,
and the results are reported to the course teams.
Sometimes quite drastic changes are made on the
basis of the learners' difficulties. The
revised draft of the correspondence material is
then ready to go to external assessors, whose
task it is to comment on the accuracy of the
subject matter. The external assessors are,
naturally, experts in other universities in
the area covered by the course units they
assess.

Me anwhile, the work for the television pro-
grammes has been proceeding. A detailed script
has probably been prepared and the programme
notes for the student considered. Searches for
illustrative material will have gone on, and

shooting of film will have occurred where necessary.

Rehearsal and final production is scheduled to
occur after the correspondence package is com-
pleted, although in some cases there has been
considerable interaction between the television
programme and the course unit author, leading to
changes in the course unit as a result of the
television programme content. Similarly, work
will have been going on towards the production
of a radio programme.

The final stages of the course unit after it has
been approved formally by the course team involve
editing and printing.

This description of the production processes does
not give much impression of what kinds of inte-
gration occur between the printed matter and

the broadcasts, nor between these two and the
tutorial system. In some subject areas, such

as science, the programmes prepared for television
w1l probably be vital to the understanding of
the course. Students outside the BBC-2 area who
have not seen the telecasts may have considerable
difficulty in reaching the required standard for
a credit in science, if no special provision were
made for them. In fact, film and audiotape replay
facilities will be provided through the study

centres.

The integration of the science correspondence
materials with the television programmes 1s quite
close. In some programmes, students are being
asked to turn to a particular page in the course
unit, and then to enter in their course materials
instrument readings and answers of various kinds.
The course materials, in other words, will deli-
berately have gaps to be filled in from the
telecasts.

Cri.teria have been established for selecting items
for television in the science course. The first
is that items requiring demonstrations of wvisual
movement should go on television. The second is
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that the laboratory experience that conventional
students have should be brought to the Open
University student wherever possible on television.
The third is that television should take the
student into situations that he would not normally
be able to go into, but which illustrate vital
points in the course. An example of this last
criterion in action will be the filming of opera-
tions inside a nuclear accelerator. In mathema-
tics, the telecasts will include computer simulations
of mathematical functions, using a technique only
recently developed. In some other courses, the
telecasts may provide more in the way of enrich-
ment rather than essential instruction. They

will deepen understanding.

3.6 The uses of the radio broadcasts will vary from
course to course, as with the telecasts, but a
very important role to be played by radio is
the remedial one. Television material will
need extensive production facilities and will
be prepared far in advance of the date of
broadcast. Radio can be used at much shorter
notice to provide remedial advice after some,
at least, of the assignments have been assessed.
Radio is also the natural medium for the music
which will be included in the Humanities founda-
tion course and will be used for the broadcasting
of some plays and readings from literature.

3.7 To put the .broadcasts in perspective, however,
it should be noted that in terms of the average
student's time per week television occupies a
small portion only (5%Z). Out of ten hours
learning a week, the student will watch television
for only about 25 minutes. Radio will occupy
a similar portion of his time. Most of the re-
maining nine hours will go to reading and
writing, including the answering of tests. The
influence of television and radio, however,
should not be underestimated, in spite of this
small percentage. Television will probably pro-
vide the most powerful stimuli of all the learning
resources.

3.8 It seems clear that the Open University cannot
develop a perfect model of such a complex in-
structional system during its first year or for
its first courses. Our first courses must be
thought of as first approximations. The experience
gained in developing these courses will no doubt
influence the second-level courses a good deal,
but the Open University is setting up a compre-
hensive feedback network that will enable the
University to use the students' experiences to
modify its system. The aim must be to establish
a self-improving system, The Open University
expects to have at its disposal the evaluative
data necessary to judge the effectiveness of
the Open University. It is both an innovative
institution and a national one. Whatever lessons
can be learned from the Open University's opera-
tions can certainly be transferred to many othel
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parts of the world where thoughts are turning
towards the establishment of similar national
institutions. The Open University will act as
a model.

3.9 The instructional system as a whole is of key
interest to the University's institute of
Educational Technology. Its main functions and
its complementary interests in institutional
research and the evaluation not only of the
effectiveness of the learning materials but of
the overall impact of the University are described
in Appendix A of this paper.

Relevance for other countries

4.1 From the time the University was established, a
steady stream of international visitors -
educationists, educational administrators, poli-
ticians, broadcasters - have visited the .
University to learn more about the system and
the nature and scope of the learning materials
being produced. These have included people
from highly developed countries with sophisti-
cated educaticpal systems as well as from
rapidly developing countries with urgent needs
to accelerate the pace of higher general and
technoulogical education.

4.2 All have recognised the potential benefits of a
system which '

(a) can bring high quality learning material
to the individual in his own home or simple
local study centre (whether this be the
village hall, a local school or a collection
of rooms in an existing technical college;)

(b) is able to avoid the very high capital costs
associated with establishing a conventional
residential university; (the Open University's
total capital development programme in the
first five years will not exceed &£6 million
for a very large number of students, compared
with about £15 to £20 million £or a modern
conventional university dealing with about
5,000 students only)

(e) can deploy a relatively small body of academic
staff to provide courses for very large
numbers of students. (Staff in all six
Open University faculties will total about
140 plus some 30 senior staff in educational
technology. The central operating budget,
including payments to the BBC will be less
than £5 million by 1973. The costs associ-
ated with providing regional tutorial,
counselling and study centre facilities
for over 40,000 students in that year will
be less than £3 million.)

(d) can provide an ongoing system of 'continuing
education' for the adult working population
which at the same time will pay its rates
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and taxes and continue to contribute to
the gross national product

(e) will provide as an a’ditional educational
resource a whole range of carefully devised
and evaluated learning materials which can
be made available to other parts of the
higher and further educational system at
very reasonable costs

(f) can surmount geographical and distance
problems. '

Broadcasting is an integral part of the Open
University system, and this will provide the
additional benefit of stimulating large sectigns
of the general public. Broadcasting is not,
however, a sine qua non of an operation of this
kind. A number of techniques of providing visual
material in recorded form are in an advanced
stage of development and it is not too optimistic
to expect that within the next five years, some
very economic systems will be generally available.

Marketing of Open University Materials

5.1

5.2

With all those factors in mind, the University in-
tends to market its educational materials to other
institutions in the United Kingdom, if they wish

to use them, and to lease their use by overseas
governments, institutions, and broadcasting agencies.
Steps are currently being taken to establish a
marketing division to co-ordinate these activities.

It is envisaged that sales or leases could take
the form of

(a) 1licencing the use of a whole course, compris-
ing the radio programmes, television broad-
castsand printed correspondence material
including perhaps remedial packages. The
Foundation Courses in Mathematics and in
Science may, for example, have key importance
in any crash educational programmes in
developing countries, whose human resources
for teaching these subjects may be very
slender.

(b) sales of the printed materials as new kinds
of text book in their own right. These
may require a considerable amount of editing
since the correspondencz materials as presently
devised contain references to the broadcast
elements of the courses.

(¢) the marketing of the printed units of corres-
pondence material to people inspired by
the broadcasts to ask for them.

(d) the provision not only of course materials
but also of a consultancy service on the
development of analogous systems utilising
the teaching techniques and integrated
methods -of the Open University, adapted to
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the circumstances of the receiving country.
This is a longer—term potential which will
require more resources than the Open
University at present commands, but the
matter will be explored with a view perhaps
initially to launching one or two pilot
projects. In experiments of this kind, the
Open University will not be able to act
alone and will therefore need to examine
vhether other major national or inter-
national agencies are jnterested in being
associated with and supporting the University
in this.

Activities of this kind make it essential for the
Open University to have a high degree' of freedom
in the exploitation of its system and materials.
To this end, the whole question of Rights and
Copyright, both in the broadcast elements and

in the printed materials has been carefully
examined, and the contracts being made will in
most cases give the University the right to
lease the external use of the material subject
to the payment of: additional fees.

6. The Admissions System and Enrolments for 1971

6.1

6.2

One firm principle of the Open University's
gysten is that no formal educational require-
ments are required for admission. The University
therefore devised a gelection procedure operated
by a computer whereby selection was made primarily
on the basis of those applying first having the
greatest chance of earning a place as a student.
Three constraints were, however, introduced to
ensure that

(a) some regard was given to the geographical
distribution of applicants in order to spread
the number of students admitted fairly over
the United Kingdom as ‘a whole;

(b) no one occupational group should swamp the
admigsions because of its numerical superi-
ority in the applications 1ist. Thus a
quota for teachers was set a little lower
than their proportion of the applicants.

(¢) admissions were reasonably well balanced
between the four Foundation Courses on offer.

In originally devising its admissions procedures,
the University made provision for injecting two
additional constraints on the computer gelection:
by weighting for age considerations, and also for
‘guitability' of individual candidates, as
measured by a judgzment of applicants’ general
readiness to cope with work at university level.
This judgement was made on examination of the
applicant's particulars as set out in the
University's application form,-and in some in-
gtances after arrangements had been made to
interview individuals. In the event, only a small
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proportion of applicants were deemed to be
generally unsuitable; and their age distribution
was such that this was not considered a serious
factor. Consequently, neither of these constraints
were used in the selection process.

6.3 Some detailed information about applications in
the first year of operation and about the outcome
of the selection of the 25,000 students who will
begin their studies in January 1971 may be of
general interest. The University received 42,821
applications in the period of enrolment beginning
15 January 1970 and ending 4 August 1970. After
subtracting those who subsequently changed their
minds and withdrew their applications, the nett
figure remaining from which 25,000 students had
to be selected was 40,817 individuals. Many of
these applied to do two courses in the first
year rather than one and the total course applica-
tions were 62,147.

6.4 Tables 1, 2 & 3 attached show, respectively, the
analysis of applicants by region, their distri-
bution by broad occupational category, and
their selection of courses; and indicate the
target quotas set for the selection procedure.
The whole exercise, as has been said, was designed
to achieve as fair a distribution between geo-
graphical regions, occupational categories and
the four foundation courses as could be devised,
having regard to the overall profile of applica-
tions and the date on which applications were
made.

6.5 Obvious points of interest are:

(a) the very high number of teachers who applied.
They knew most about the Open University,
which had been a matter of educational and
political debate for some time; had much to
gain by acquiring a degree qualification
since their salary prospects under present
arrangements in the U.K. would be immediately
enhanced.

(b) Only 4.5 of the applicants already have a
degree qualification.

(c) A fairly high proportion (14.7%) are from
the ranks of partially qualified scientists,
engineers, laboratory assistants and techni-
cians who wish to get a degree qualification.

(d) The proportion of 'working class' candidates
is low. This is no doubt partly due to the
fact that information about the University
and the new opportunities it presents will
take some time to reach these occupational
groups; and they also will need a certain
amount of persuading to take the new oppor-
tunity. The University's information services
are aware of this problem and steps are being
taken to disseminate information through
industrial and commercial firms.

)
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One interesting point not known in the tables is
the distribution betwz2en sexes: 70%Z males, 30%
females.

One year's statistics is no basis for a rational
judgement about the nature of the impact on
society of the Open University. It will be in-
teresting to see to what extent the broadcasting
of the University's courses in 1971 will affect
the nature of the applications, '
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OPEN UNIVERSITY ADMISSIONS: 1971

(Numbers given refer to non-graduates, those in brackets refer to graduates)

OCCUPATIONAL ANALYSIS

LADLE Yo

APPLICANTS
Occupational Group Number Percentage Ouota set after Percentage Quota percentages
of total scrutiny of allocated as absolute numbers
applicants places
1. Housewives 3,758 8.9 (0.3) 10.0%Z (0.1%) 9.6 (0.2) 2,500 (25)
2. Armed Forces 699 1.7 2.0% (0.1%) 2.0 500 (26)
3. Administrators and Managers 2,830 6.6 (0.3) 4.57 (0.1%) 5.4 (0.2) 1,125 (25)
4. Teachers . . 14,642 33.6 (2.3) 30.0% (1.0%) 33.0 (1.3) 7,500 (250)
5. Professions and the Arts 4,869 11.3 (0.6) 8.5% (0.1%) G.7 (0.3) 2,125 (25)
6. Qualified Scientists and
Engineers 3,275 7.3 (0.7) 8.0% (0.1%) 9.0 (0.3) 2,000 (25)
7. Draughtsmen, Laboratory
Assistants and Technicians 3,037 7.4 (0.1) 9.0% (0.1%) 9.1 (0.1) 2,256 (25)
8. Electrical, electronic, metal
and machines and allied trades 730 1.8 3.0 (0.0%) 2.3 750 )
9. Other manufacturing, farming,
mining, construction, transport
and communications 1,171 2.8 5.0% (0.1%) 3.1 1,230 (25)
10. Clerical and office staff 3,324 8.1 (0.1) 10.0%Z (0.1%) 8.0 (n.1) 2,500 (25)
11. Shopkeepers, sales, services and
sport, recreation workers, Fire
Brigade and Police 1,409 3.4 4.57% (0.1%) 3.7 1,125 (25)
12. Not working (other than housewives)
retired, independent means 1,040 2.4 (0.1) 3.0%2 (0.1%) 2.4 (0.1) 750 (25)
13. In institutions 33 0.1 0.5%2 (0.0%) 0.1 125 (0)
40,817  23.4_(4.3)  98,0¢ (2.0%) 91.4_£2:6) 24,300 £200),

Q
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OPEN UNIVERSITY ADMISSIONS: 1971 ' TABLE III

COURSE ANALYSIS

20,000 students will take one Foundation Course each and 5,000
will tale two, giving a total of 30,000 courses studied during
the first year.

The analysis of applications for courses received and the
recommended quotas are:

Course : Number % of Total Target Quotas
Mathematics 12,039 19.4 7,000
Science 11,605 18.7 7,000
Arts 16,939 27.3 8,000

Social Sciences 21,564 34.7 8,000
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EDUCATIONAL TFCHNOLOGY AT THE OPEN UNIVERSITY

-——

Intrcduction

Technoclogyv, to most people, involves machines. But more
correctly technology involves men, machines and materials.

In educational technology, machines have received undue
attention in some countries, and too little effort has been
expended on examining the men and materials in the instructional
systems incorporating those machines. Machines, whether they
are television networks, computers or tape-recorders, must

fit into the system as a whole.

Educational Technology at the Open University has adopted the
'systems approach’'. That is to say the educational technolo-
gists are attempting to develop an instructional system in
which all three, men, machines anda materials, have their
proper places. In this system there must be careful analysis
of each of these three components as they are synthesized
into an integrated whole.

The Institute of Educational Technology

Within the Open University, an Institute oZ Educational Technology
has been established, occupying a central position between the
six Faculties (Arts, Educational Studies, Mathematics, Science,
Social Science and Technology) and the service units of the
University (the Secretariat, the Media Division, the Library,

and the Regional Academic Services). Outside the University,

the BBC occupies an important position, of course, providing
production and broadcast facilities for television and radio.

Course Development Functions of the Institute

Within the faculties, tzams sre develonine th2 correspondence
core and other elements of each course. Educational technolo-
gists from the Institute are active members of each of these
teams. They are undertaking three critical course development
functions: first, they are advising on the design and structure
of courses; second, they are writing tests for use with the
courses; tnird, they are arranging and conducting trials of
course components.

The writing of appropriate test questioms for the courses
important because the student's answers to the questions will
provide much information on how well the course has taught.-
At this early stage of course development, however, the
questions are also important because the process of writing
them demands careful analysis of course material. This
analysis is being undertaken, in most cases, through a dia-
logue between the educational technologists and tne writers
of the course material. The dialogue results in improved
questions and improved course material. Objectives and ex-
position are clarified.

Trials of course components are invaluable in the context of
the Open University's first years. Little is known about

the learners entering the system. Initial drafts of corres-
pondence material, and tapes of television and radio broadcasts
need to be tried out on a variety of adults, preferably ones
likely to become Open University students. The items prepared
by the University's staff on the basis of experience and
intuition are put to the test. The empirical data gathered
from the trials are powerful persuaders, and in some cases
extensive revisions are made.
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Besides performing these two critical course development
functions - preparing test questions and conducting trials -
the Institute staff are also engaged in putting together a
guide for Open Universitv students. The Open Universitv is
so different from anything the students will have been in
before that special instructions will be provided about how
to study in the University's multi-media svstem. General
advice will also be offered on studv habits, reading skills,
and so on. The first edition will have to be tentative,
however, as the exact problems the students will meet and
the solutions some of them will discover are not yet known.

Course Research Functions of the Institute

If future course development is to be satisfactory, there must
be far more data available than the trials provide. Each
trial involves only a few learners (up to 50, but usually only
about 25) working under different conditions from the 'real'
students who will take the courses in 1971 and later. Plans
are being laid to conduct a major and comprehensive evaluative
research programme at the Open University, but in the mean-
time data are being collated from a small research project
involving adults taking courses similar to those of the Open
University but at a lower level. The National Extension
College at Cambridge is offering courses by correspondence
that are supplemented by BBC TV programmes. The students
taking these courses are peing assessed bv the Open University
in various ways. In particular, their reactions to the
different components of the courses are being measured through
questionnaires, Their problems in studving and their general
background is being examined too. Information from this
project should be available soon to the Open Universitv course
writers, who should find the data helpful. The NEC/BBC courses
are intended to help adults to pet back into the world of
learning, possibly at the Open Universitv.

Future Course Research

The major evaluative research programme that should be under-
taken if the Open University is to have a self-correcting and
self-improving instructional system is not yet in operation.

As a basis for the extensive course research proposed, a
computerized data bank will be set up. Several major studies
will be based upon the data bank. One main study will be
mainly a series of diagnostic analyses. Another will include
longitudinal surveys of students before and after graduation.
A third will be an evaluation of the tuition and counselling
components of the system.

Computerized Data Bank

NData will be collected for the data bank chiefly from the
students themselves. Other data sources will be University
staff including tutors, counsellors, and others, and employers.
Collecting the data has already begun at the Ovpen University;
for each student a file is being established on computer tape.
Later, students will be asked to complete mailed questionnaires.
The data from these questionnaires will be stored on a direct
access computerized system which will permit retrieval of
information in manv forms. Computer programmes are being
developed to conduct analyses to suit the needs of the
University. :
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Diagnostic Analysis

The modification of course material must be done with the charac-

teristics of men (the learners) and machines (the .media) more
acturately borne in mind than can be done at present. There
must be less dependence upon intuition, although leaps of
intuition will still be required. The diagnostic analyses
should give evidence of the effectiveness of different course
segments, and, possibly, of the effectiveness of different
media. Similarly, it should be possible to compare the
success of differing groups of students, and the effectiveness
of tutors. The chief aim of all these analyses is to assist
in further course development.

The University 1is particularly concerned about the drop-out
problem. The experience of many other institutions that have
used one or more of the components that are in the Open
University instructional system shows that a high drop-out
rate must be expected among students studying at a distance.
Yet the cost effectiveness of the system is improved greatly
if the drop—out rate can be reduced. As in most preventive
systems, the earlier the potential drop-out can be identified,
the better. Diagnostic analyses should assist in this
identification.

Longtitudinal Surveys

In the second major study, the men involved in the system at
the learning end, are to be the subject of detailed study over
several years. The impact of the Open University upon its
students, before and after graduation, is to be assessed.

The career patterns of the students will be of particular
interest. The students' employers will be questioned too.

In the same study there will be an examination of changes in
the use of leisure, and in particular of the use of mass media.
It seems likely that the demand made by tne Open University
upon students' free time will have some remarkable effects.
The large numbers of students involved will provide an
unparalleled opportunity for study of these effects.

Tuition and Counselling

The Open Universitv will be prowviding university education

for a very wide range of students, some of whom will need
greatly the support of face-to—face tuition and counselling.
Very little is known, however, about the kinds of support

that will be required. The exact roles of the tutors and
counsellors must be defined, and their effectiveness evaluated,
particularly as they comprise a relatively costly part of

the system.

The Open University as an Instructional System

There are two premises upon which the Open University is being
developed as an instructional system. The first is that there
should be cycles of development and testing th::ough which are
put as many components as possible. Thus the develop-test-
develop cycle is found in many areas of the Open University's
functioning. Although it is to be found too in conventional
universities, in the Open University there is a much more -
conscious attempt to put the cycle into action. The second
premise is that the Open Universitv will operate as a 'closed
loop' total instructional system (see diagram). The controllers
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of the university are the academic staff. This is true of
all British universities. They have between them a subject
matter store from which they select displays. The selected
displays comprise a chosen scope and sequence of subject
matter to be presente¢ through selected media. The student
receives the selected displays and is subsequently questioned
on his acquisition of knowledge from the subject matter store
through the displays. His responses are fed into an evalua-
tor which determines whether they are correct or incorrect.
The evaluator may consist of a computer scoring mark-sense
cards, or a correspondence tutor assessing assignments. The
performance of the student is placed in some form of per-
formance memory, probably the computerized data bank, and

is notified to the academic staff., The academic staff may
then choose to make a new selected display from the subject
matter store in order to correct the students' incorrect
acquisitions from the first selected displays. Naturally
the tutors have a major role to play in this latter process.

The Open University will operate on the basis of information
retrieved from the students, and will endeavour to modify
its courses on the basis of this feedback.

The analysis and synthesis of the sub-systems necessary to
produce this instructional system for the Open University
are among the functions of the Institute of Educational
Technology." ‘

The Open University as an Instructional System

SUBJECT CONTROLLER PERFORMANCE
MATTER €—— (ACADEMIC | <— MEMORY
STORE STAFF)
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ANNEXURE 4/11

WESTERN AUSTRALIAN INSTITUTE OF TECHNOLOGY
Concept for an Australian equivalent of Open University
28th May 1971

Executed by M Balodss any L Cooper

to the «deas of H W Peters
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5.2

5.3

CHAPTER 5

GENERAL TOPICS :  SUMMARY AND RECOMMENDATIONS

NATIONAL POLICY ON HIGHER EDUCATION

It is recommended that the responsible Commomwealth and
State Ministers, in consultation with their advisory
bodies, consider a more explicit national policy on such
facets of education as the roles of universities and
Colleges of Advanced Education, teacher education and
resource allocation and control.

Various approaches can be made including consultation
between appropriate bodies and subsequent joint policy
declarations: a series of national conferences attended
by overseas experts, selected particularly for their
visionary approaches. Such techniques would be helpful
but the real point is that a national policy for the
next decade or so is an urgent requirement not capable
of achievement through an ad hoc system. There is a
need for institutional decision-making within the
context of a clearly enunciated and understood overall
national policy determined by governments.

If it is decided to set up a Commission of Inquiry, its
composition would need careful thought. Not only should
the component elements and the states have representation
but, more importantly, selection of membership should be
guided by the need for people possessing vision, imagina-
tion and fzring, rather than prestige, which is gained

by long years of service.

EDUCAT I ONAL RESOURCES INFORMATION CENTRE SYSTEM

It ig reconmended! that the Department of Education and
Seiences negotiate with the Educational Resources
Information Centre (ERIC) with a view to acquiring its
data and system for Australia and that, if introduced,
its range should not be restricted to academic research,
but also to many of the administrative and physical
problems which affect Australian higher educaticii.

Examples of the latter might well include the design and
construction of buildings and cost analysis techniques.

It could introduce the principle of inter-firm comparisons.

AUSTRALIAN PARTICIPATION IN INTERNAT |ONAL CONFERENCES

It is recommended that the Department of Education and
Seience give concideration to improving the methods by
which decisions are made on the selection of persons to
represent Australia at international conferences; the
revision of methods to include wider dissemination of
information on forthecoming conferences, and the seeking
of nominations by relevant bodies.

1

In view of time u-gency, related to the visit of an ERIC
official to Australia, this recommendation was made some
months ago to the Department of Education and Science.
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5.4

5.5

The reasoning behind this recommendation is two-fold:

(a) considerable criticism was encountered from the
organisers of some conferences, officials of which
considered the representatives as not being appro-
priate and thus not being capable of full and
constructive participation

(b) the wider dissemination of information can only
assist in obtaining more of a representative panel,
from which to select appropriate personnel. (The
Western Australian Institute of Technology has not
yet obtained notice of any such conference, let
alone made a nomination and this may be true of all
the Colleges of Advanced Education.)

ROLE OF CHIEF EXECUTIVE OFFICERS' COMMITTEE AND
CO-OPERATION WITH VICE-CHANCELLORS' COMMITTEE

It i8 recommended that the Chief Executive Officers’
Committee of the Colleges of Advanced Education and the
Vice-Chancellors' Committee should make arrangements to
set up channels of commmication between the two bodies
and that, furthermore, the Committees separately or in
combination act as centres of information on such matters
as staffing, salaries and conditioms, policy on endowment
procedures, counselling services, design and building
construction, campus planning and the like.

Such complementary organisations should engage in dialogue
together, in addition to the discussions which take place
between the Commonwealth advisory committees, and some

of the State advisory boards. HNational policies are not
entirely determined by advisory bodies, nor indeed by
governments; the senior men have a significant role in
framing such policies and, instead of acting separately,
they should work jointly at least in areas of mutual
interest.

As to data collection and dissemination, each institution
is spending an absurd amount of time and effort through
ad hoc telephone, telex and written enquiries. A regular
news sheet would be a valuable and economical communica-
tion channel.

If these types of activity were undertaken, a national
basis of fees for the centrai body's services would
require negotiation between the institutions involved.

ECONOMIC PLANNING IN EDUCATION

It is recommended that Commonwealth and State bodies in
collaboration, and individually, investigate ways and
means of relating higher education to economic planning.

Student choice is the Australian philosophy, whereas

other nations are more concerned with labour market

demands. It is unlikely that either system can claim

to be immeasurably superior to the other. On the other

hand, the virtual absence (at least to the awareness of

the Colleges of Advanced Education) of a coherent national
plan, relating to manpower requirements, can ~: - lucs (3nd has
nroduced) either socially disoriented surpluses of graduates
or acute shortages of required highly-trained manpower.

The problem has to be faced at a national and state level.
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5.6

5.7

5.8

In the absence cf any more significant attempts, the
‘'zstern Australian Institute of Technology has begun in
a minor key its own pilot surveys; in addition, the
writer has undertaken a case study for UNESCO, one
aspect of which involves the relationship between higher
education and the economy.

ORGANISATION OF THE ACADEMIC YEAR

It is recommended that two semesters and a gummer school
18 the most appropriate form of organisation of the
academic year for Colleges of Advances Education, and
would achieve gredter utilisation of resources, more
flexibility in course design, some improvement in the
average time taken to graduate, and a reduction in the
wastage rate. -

Annexure 5/T1 explains the reasons for this recommendation.
It is a report of a Working Party, set up by the Western
Australian Institute of Technology Academic Board, and
endorsed by the latter in July 1971.

ACADEMIC PLAN FOR THE :Z<TZRN AUSTRALIAN INSTITUTE OF
TECHNOLOGY TO 1981

It is recommended that, as there is some evidence to
suggest physical plamning has had dominance cver educa--
tional policy, the Council, through the Academic Board,
authorise the production of the first comprehensive
academic plan for the Institute phased to 1981; that
such a plan be flexible and kept under revision; that
magjor policies be reviewed in the light of such a plan;
that it be concermed with such matters as the objectives
of the Western Australian Insiitute of Technology, the
teaching/learning process, curriculum development and
revision, foreseen changes in professions, the use of
new communication media and possible changes in the
technologies and media associated with higher education.

| would see the first version of such a plan being avail-
able - after full and Institute-wide discussion - by
April or May 1972, to enable decisions for the Third
Triennium to be taken in the perspective of such a plan.

DESIGHN AND CONSTRUCTION OF BUILDINGS FOR TEACHING

It i1s recommended that in the light of accumulating evi.-
dence of changes in teaching methods, technology, the
professions and job-tasks, and the resultant eanrly out-
moding of existing building desion ideas, the Commonwealth
Advisory Committee on Advanced Education give considera-
tion to a major research project. Such a project would
involve Australian and overseas architects, engineers,
desigrers and educationists. It would investigate in
depth new approaches to the design and comstruction of
butldings for teaching, with the objectives of achieving
(a) greater flexibility in use (b) easier modification

as and when technological change renders present build-
ings ineffective.

Lo oaLcvs viecyoendation is szif-zxplanatory, other than
for tie need to add that there is no more serious problem
in higher education than (2 t~ reduce building costs

and (b) to adopt a design philosophy more in line with the
age in which we live. Institutiors should be building for
change not for perpetuity.
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ANNEXURE 5/1

June 1971

PLAN FOR THE RE-OPRGANISATION OF THE ACADEMIC YEAR

A report submitted to the Academic Board
by the Working Party established in 1968

The report which follows makes a series of recommendations for
actior. by the Western Australian Institute of Technology based
on material collected and interpreted by the members of the
Working Party. A considerable amount of information has been
obtained during the three years work: far too much for inclu-
sion in a report such as this. However, interested members

of staff are invited to refer to the material which is held in
the Library, or to the file documents held in the Department

of Administrative Studies, if they would like to pursue parti-
cular questions beyond the argument in this report.

In presenting our findings, the members of the Working Party
acknowledge their debt to the many members of the Institute
staff, and to the other Australian and overseas individuals
who have freely contributed to our understanding of the
working of academic calandarsc.

C.E. Carr (Chairman)
A.L.R. Camerer

L.M. Croy

J.R. delLaeter

A.J. Gilbert

M. Liveris

W.L.A. Munro

H.W. Peters

The Academic Board first considered a proposal to adopt a
two semester/summer school calendar on April 18, 1968.
Hembers of the Board agreed that some change from the tradi-
tional three-term system might well be desirable, but were
sharply divided about the form which any change should take.

A Working Party was therefore constituted to consider the
various alternative teaching calendars, the current practices
of other Australian educational institutions, and the acadenmic
and administrative considerations involved. The Working

Party has established links with the various relevant committees
and units within the Institute, and with many Australian, and
some overseas organisations. Several interim reports have
been issued; and during 1969 the membership of the original
Working Party was augmented to include Messrs. Peters and

Croy in recognition of the important administrative and
financial considerations involved in any proposed change in
the calendar. During 1970, the teaching departments in the
Institute undertook extensive studies of the effects of

21ther semester or quarter calendars, and the results of

this exercise have proved valuable in tra;gpg the practic-
ability of these two programmes- -
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As often happens, the world in which this report is prepared

is markedly different from that in which the study was initiated.
Within the Institute "there has been widespread discussion of
various teaching calendars; one department has adopted a semester
arrangement; and several others have been gaining experience
with semester and quarter units within the existing organisation
of the academic year. The Australian Vice-Chancellors'
Committee has commissioned a study of year-round teaching, anc an
interim report was published by Professor Cochrane in 1970.
Also during this period several CAEs have announced semester
calendars and two Australian universities are operating on

ol T e i matas ANy, Perhaps no greater change has
occurred than in the ideas of the members of the Working
Party, where exposure to a considerable amount of information
has made us much more aware of the value of alternatives to
the three-term scheme.

In preparing this report, we present first a set of recommenda-
tions, followed by the evidence which has led us to these
opinions. The appendices include a tentative 1973 academic
calendar, and a detailed definitive statement on the nature

of each of the programmes which we have considered.

RECOMMENDATIONS
1. That the Institute adopt a semester calendar

2. That the semester programme be linked with the use of the
summer period for course teaching and for continuing
education

3. That the semester calendar be introduced in 1973

L. That Boards of Study be encouraged to adopt units complete
within a semester, but that they are not compelled to
convert all subjects to a semester basis if there are
sound educational arguments for maintaining a particular
subject on a 35-week pattern

5. That Boards of Study be recommended to convert existing
subjects to a semester scheme by maintaining the existing
contact hours and halving the content wherever possible;
and by increasing contact time only when it is found to
be impossible to make a viable unit in the other way

6. That immediate discussions be entered into with the
Tertiary Education Commission, the Secondary Teachers'
College, the high schools, and the Student Guild to
publicise the proposal and to discover and eliminate
problems which may be involved in it

7. That each semester should contain 17 teaching weeks and
one week for terminal examinations: and that each semester
should include a non-teaching week coincident with existing
breaks in the school calendar in May and August/September
(Appendix | shows the application of this recommendation
to the 1973 calendar;

8. That negotiations be entered into with the Academic Staff
Association and the Civil Service Association for the
balancing of the two semesters by grouping the days now
taken as public holidays to give either a longer break
at Christmas/New Year or Easter.




THE PURPOSES OF THE INSTITUTE

A teaching calendar makes sense only in terms of a set of

purposes. This is not the place for a definitive treatment
of this complex topic, but enough must be said in order to
justify the proposals which the Working Party has to offer.

The Institute exists as part of the provisions which society

has made for the development of a literate and technologically
sophisticated population able to create a widely satisfying

way of life. Society has insufficient resources to be able

to do all of the things it seeks, ‘and the Institute shares

with other social institutions the responsibility for seeking
both effectiveness and efficiency in the use of resources
entrusted to it. One of the factors affecting our contribution
is the way our teaching calendar is arranged, for the calendar
influences (but does not necessarily determine) the quality

of the learning experiences gained by our students. The
organisation of the academic year also affects the extent to
which our human and physical resources are utilised, and

hence the social return on the investment which the Institute
represents. The teaching calendar also influences our relation-
ships with the organisations from which our students are drawn, -
and the organisations in which their acquired skill and
knowledge will be employed.

As the Institute was established to complement existing insti-
tutions such as the University and the Technical Education
Division, it is important to remember that the way it arranges
its academic year should facilitate its function of stressing
teaching, and flexibility of educational opportunity. Any
adopted programme should therefore emphasise the creation of
effective teaching/learning situations, and facilitate the
widest possible points of entry to and from the various fields
of employment of our graduates. Any adopted programme should
also ensure that adequate arrangements can be made fo: continu-
ing education, both post-graduate and post-experience, in
order that the resources of the Institute should be able to
make their maximum contribution to our society.

These considerations have been kept in mind throughout the
enquiries made by the Working Party. The recommendations

offered are, we believe, capable of making a substantial
increase in our ability to fulfil those purposes.

TUT EAUE TVETINS I COMMON LISE

Three-Term System

The three-term system is widely used in Australia and in the
United Kingdom and has been the system adopted throughout the
spectrum of education in Western Australia. The three terms
are usually of unequal length, with the teaching year
commencing in February or early March, and ending late in
October (in the case of most universities), November (most
CAEs) or December (most schools). The colleges have teaching
years of some 34+ wziis,while the universities' year is in
the order of 26 weeks. ™~

The main characteristics of the scheme are its familiarity and
the relative ease with which it is possib)e to move students
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and staff from one institution to another because of the degree
of standarisation of commeicing dates.

Under this scheme the great majority of curricula cover the
full teaching '"year" although the number of hours of class

contact per week varies widely. |In recent years the scheme
has, however, lent itseli to the development of "half" units
with terminal assessment after half of the teaching period.

Semester System

The typical tzzchinua celzndar in th- United Statzs comporises
two c2.esters each of 17 weei's with, in manvy cases, a summer
tazching eroarare in whiich bLeth 'ieradit! and non-credit
t~rciii~a is offered.

In Australia,several tertiary institutions have recently adopted
the semester plan, but not necessarily associated with a
teaching summer session. As noted above, a number of semester-
length subjects have appeared with three-term calendars, the
Department of Art and Design at the W.A.1.T. being one example
among many.

The usual practice with semester programmesis to regard each

17 week period as complete in itself, with enrolment occurring
immediately prior to each teaching period. Subjects (''courses'
in American terminology) are self-contained within each
semester, and there is typically little sequencing of subjects,
permitting the student considerable freedom of choice in the
range of subjects taken and the order in which they are
completed. It is important to realise that the full advantages
of the semester plan cannot be achieved unless there is a
deliberate move towards such freedom of choice and movement.

The two periods of 17 weeks, combined with the non-teaching
break between semesters comes to approximately the same
total of weeks as that involved in the three-term scheme with
its term vacations; thus allowing the two schemes to be run
together within a single educational system.

The Quarter Plan

This arrangement has received considerable attention in the
United States during the past decade, and has been introduced
in a significant number of institutions. The typical pattern
is for a student to be enrolled for three quarters each of 11
weeks for an ''ordinary'' load, with the possibility of enrolling
for a fourth quarter in the summer if he has had to repeat
subjects or if he wishes to accelerate his progress.

Subjects are typically planned as self-contained units within

a quarter and, as in the semester plan, thare is considerable
freedom of choice and of movement for the student. No examples
of this scheme are known in Australia.

The Trimester Plan

Und2r this plan, introduced into a numter of northern American
universities in the last decade, there are three equal teaching
periods in the year. Each period is of some 15 weeks duration
so that the sequence of three virtually fills a calendar year.
The plan is predicted on the assumption that it will be possible
to take i1n a new group of students three times during the

year, and that a very high degree of util¥sation of facilitisc
is essential.
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No examples of this scheme are known in Australia, and several
American universities which had adopted the scheme have rapidly
become disenchanted with it.

EVALUATION OF THE FOUR SCHEMES

The Three-Term Plan

The familiar pattern has a considerable amount to recommend it.
lts very familiarity, its consistency with the school system
and with the bulk of Australian tertiary institutions, make

it attractive. The scheme is flexible; the Institute has
already found and utilised this characteristic by running a
number of ''half' units within the three-term framework, and

by developing some ''quarter' units fitting into existing terms.
Neither of these arrangements is entirely satisfactory, but

the flexibility of the three-term framework is evidenced by
what has been achieved within it.

A disadvantage of the scheme is that most units offered within
it are designed to take the 35 week teaching period almost

as though some oracle had ~rozt~:'2:' that this length of
time was ideally suited to instruction. Continuous assess-
ment can be applied within other frameworks, but there is
certainly less pressure for a quick and effective start to

the teaching programme when it is seen as stretching away for
eight and half months!

A serious disadvantage of the scheme has proved to be its
inflexibility in terms of summer teaching. When a unit of
instruction is designed over a 35 week period it is difficult
to condense it to fit within the summer '"vacation''. On the
other hand, the relatively slow pace of theé teaching programmes
designed to fit 35 week periods makes it relatively easy to
devise and administer parallel programmes of external study.

In summary, the existing system gives a programme in which
units of instruction (subjects) are relatively large; in which
there is a leisurely pace during the early part of the year;
in which parallel campus/external tuition is facilitated; and
in which the utilisation of the campus for summer course
teaching is difficult. It is also to be noted that the system
has the advantage of being familiar, and that it "fits' our
established practice of schemes of study with relatively few
electives, combined with a high proportion of sequenced units.
The scheme is, to the extent that it has not led to the wide
use of options, contrary to the recommendations of the Institute's
Committee on Liberal Education.

The Semester/Summer Session Plan

It is widely argued that the richness of the learning experience
gained by a student is directly influenced by his level of -

participation. It is also commonly accepted that motivation
towards learning is directly influenced by the immediacy of the
assessment provisions. Irrespective of the use of continuous,

as opposed to terminal, assessment, the duration of a ''subject"
is therefore of concern in the motivation of students. As
already has been noted, the three-term scheme allows for the
use of ""half'" and ''one-third" subjects, but their introduction
within the three-term administration system imposes a number

of difficulties.

One of the most evident features of the semester plan is that,
although it does not force the uniform adoption of "half"
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subjects, it encourages their use. It is educationally and
administratively designed for them; whereas the three-term

scheme merely permits the use of the shorter units with some
difficulty.

Provided that the class contact hours for a semester subject

are not large, the period available for summer teaching under
such a scheme is long enough to allow for the presentation of
complete subjects, thus facilitating the possibility that a
lagging student may catch up on his programme, or that - ~tu--rt
may actual ly accelerate his study plan. The internal economics
of either of these possibilities depends on the numbers of
students offering during the summer; but the social economies
are evident; to reduce the average time taken to complete a
quaiification is necessarily a benefit to society.

The possibility of using a semester calendar has been discussed
with the Education Officer (External Studies) and with members
c¢f the academic staff engaged in this field of teaching. Tte
Working Party believes that semester units can be taught ex-
ternal'y, although such a practice will impose strict discipoline
on al' concerned: students; lecturers; administrative staff;

and such service units as the Bookshop and the Library.

A "pure'' semester calendar would have a serious disadvantage
in Australia. Most teaching institutions have adopted a
break in May and in August/September. During such periods
many conferences and related professional activities of
interest to academic staff take place, and student bodies
also use these periods for many of their joint functions.
The periods have also proved useful at the Insti tute for
presencing intensive campus-based programmes for external
students many of whom are teachers and therefore available
at such times. A further disadvantage of a ''pure'' semester

calendar would be its perception by staff as ''long''. Most
Institute staff are used to the Australian practice of teaching
for no longer than 13 weeks 1n apv ~oo =aried; and the aresnect

of a 17 week period 1s alarming. For these reasons the
Working Party has recommended that a modified scheme be
introduced, retaining one week's break in May coincident with
the schoo! and university break; and one week in August. The
location of the latter period is more difficult as the
Universities and schools do not have coincident breaks at the
end of second term. '

Experience of semester teaching at the Institute, and elsewhere
in Australia, has been very favourable (see Report to Australian
ViceChancellors' Committee on Year-Round Teaching 1970

esp Ch.4). Despite some initial apprehension about the
pressures on students and staff created by such a system, the
institutions adopting it appear to believe that the benefits

are worthwhile. No attempt has been made to assess student

or staff opinion at the Institute in a systematic way, but
informal assessment suggests a wholehearted acceptance of the
scheme amongst those who have had experience with it.

The possibility of ''sandwich'' type course programmes is being
explored in several areas of the Institute's work, and ex-
perience in the United Kingdom suggests that such an interest
will spread. One obvious feature of the semester scheme is

the ease with which it can be fitted to an '*end-on'' course/
experience pattern with the student spending one semester at

the Institute followed by six or seven months gaining experience.




The semester pian has aiso been found valuable in terms of
leave for academic staff. If the majority of Institute subjects
are offered on a semester basis, it would be simpler to arrange
fer industrial and study leave than is the case at present.

The end of the first semester early in July is appropriately
placed for staff wishing to undertake study or teaching in

the northern hemisphere; and the commencement of the second
semester late in July would facilitate in the reverse direction.

One of the administrative issues involved in any tertiary
institution is tha+ of enrolment, and of the maintenance and
revision of student records. The customary Northern American
pattern is to treat each semester as an independent unit, with
enrolment afresh for each period. The time pressures involved
in handling large numbers of students for assessment, and re-
enrolment, several times each year has led to many labour-
saving techniques which contrast markedly with our labour-
rich methods currently in use. The Working Party believes
that, in the short run, we should retain a once-each-year
enrolment patterr under which it is assumed that the student
can predict his whole year's programme. Those forced to
change from their initial programme by reason of health,
change of address, or poor examination performance, would

be required to submit ''course change' documents. The Working
Party also believes that the time pressures operating between
the end of the first and the beginning of the second semester
will persuade staff to reduce the emphasis on end-of-semester
examinations, and to make the retained examinations as labour-
saving as possible from the assessor's point of view. In the
'onger term it may be possible to devise a highly standardised
enroiment procedure under which re-enrolment is feasible for
each semester. This question is related to the academic
question of op.ions and subject sequences. It is to be hoped
that some progress can be made towards greater availability
of options, and towards less rigid sequences.

The sheer arithmetic of the I2-month calendar under which we
live means that year-round teaching, with its attendant poten-
tial economies, is peculiarly difficult. The fact that the
high schools produce a '"cron'' of entrants to the tertiary
system only once each year means that we are not likely to be
able to enrol new students in significant numbers more than
once each year. The use of a semester scheme using a teaching
year of substantially the same length as the existing year

(35 weeks) also means that there cannot be a further period
of semester length available for '"'summer'' teaching. In this
hemisphere, the position of Christmas further erodes the time
available for ''summer' teaching. The Working Party is con-
vinced that any change made to the organisation of the academic
year must facilitate ''summer' teaching, and has therefore
recommended a pattern under which it will be possible to
achieve a six week (one third semester) summer period; and
under which it may with experience be possible to achieve

an eight week (half semester) period. The feasibility of
either scheme depends on the availability of students, and

the willingne~s of permanent or visiting staff to undertake
the teaching.

The Quarter Plan

This scheme is a logical development from the semester
calendar. |f there are advantages to be gained by shifting
from 35-week units to 17-week units, there may well be further
advantages in reducing to ll-week units. The immediacy of
assessment, and the possibility of a fourth teaching period
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of the same length, has led a number of United States insti-
tutions to adopt the quarter system. In Australia it would
probably not be possible to achieve a fourth period of Il
weeks because of the intrusion of Christmas and the need to
integrate the scheme with the customary starting and stopping
dates in the general educational calendar, but the quarter
system was still found very attractive by members of the
Working Party.

It was also found attractive by several teaching departments,
and there has been an appreciable development of “quarter"
units on an experimental basis at the Institute over the past
two years. For there to be any substantial progress in this
direction it would be necessary to adjust the fresent calendar
to provide three terms of equal length - a change which
bristles with difficulty when one attempts to achieve a solu-
tion without distorting the existing degree of congruence
between the Institute's calendar and those used by related
institutions.

A serious disadvantage of the quarter scheme lies in jts use
for external tuition. Off-campus students are an appreciable
proportion of enrolments, and the Council has adopted a policy
under which our responsibility for this field of education is
plain. Our experience with full-year and half-year units has
been that a relatively long period has to be provided for

the establishment of initial contact with external students,
and that chance factors such as the non-availability of books
and other teaching materials at the start of year; postal
strikes; and the loss of materials in transit make it extremely
doubtful that a satisfactory teaching programme could be
developed under a quarter scheme.

The Working Party also foresee difficulties in a move from a
system under which most units are offered over a 35-week
programme to one in which units were, on average, one third

of that length. Such a change would be a dramatic one indeed
for both students and staff; it would be easjer to contemplate
if we were already on a semester plan. Our established
practice of subject sequences would also have to be drastically
revised under a quarter scheme, as otherwise the Institute
would be offering every subject every quarter after the first
year of operation - a situation which would cancel out any
possible economies associated with easier summer teaching and
a reduction in the average time taken for a student to complete
his course.

The experience of the United States organisations which had
changed from semester to quarter calendars was sought and
studied. It is clear that :t has not been possible to provide
an even flow of students into the four periods, and that the
summer period has had very disappointing enrolments. Educa-
tional advantages have been gained by the greater pressure
perceived by staff and students, but there has been a
substantial increase in recurrent costs without a commensurate
decrease in capital costs brought about by increased through-
put.

~

Despite its attractions, the Working Party is convinced that,
at the present stage of the development of the Institute and
of the Australian educational scene, the quarter system cannot
be recommended.
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The Trimester Plan

The Working Party found little to commend the trimester
calendar. Ilts I5-week terms necessarily involve an inbalance
in terms of the established Australian educational calendar,
and it would be quite impossible to use the third trimester
without extreme inconvenience during the Christmas period.
Unites States experience has shown that it has not been
possible to attract new students to enter more than one
trimester each year in substantial numbers; and a two-
trimester plan would significantly reduce the teaching year.
The evidence available to the Working Party convinced us

that the trimester scheme is not appropriate for the Institute,
and we had no difficulty in rejecting it out of hand.

IMPLEMENTATION OF A SEMESTER SCHEME

The above arguments, together with extensive discussions in
committee and elsewhere, have led the Working Party to
recommend the adoption of a modified semester calendar coupled
with the greatest possible use of the summer period for both
course teaching and continuing education.

In preparing a possible schedule for 1973 (a formal change
earlier than this is not possible) the Working Party has
maintained a substantial degree of conformity with the
calendars of related institutions. The following points
should be noted.

1. The first semester is badly affected (it shares this with
Term 1 under the present calendar) by public holidays.
It is suggested that Easter must be observed, although it
does not necessarily have to include the Tuesday, and
that other public holidays could be eliminated. Such a
change could be made in two ways: the public holidays
falling in Semester 1 could be grouped and taken as
part of the Christmas/New Year period, with the Institute
closing completely between these two customary holidays.
Alternatively, the holidays could be grouped and added
to Easter, giving a full week break at that time. The
latter approach would result i1n two week-long breaks in
the first semester, and is less attractive than the idea
of closing down over Christmas/New Year and merely taking
Good Friday and Easter Monday during the semester. As
this question is, in part at least, an industrial one, it
is recommended that negotiations be entered into between
the Management Board and the executive of the Academic
Staff Asscrciation and the Civil Service Association.

2 The proposed ''breaks' should be regarded merely as non-
teaching periods in which both staff and students will
be expected to be working "as usual'' unless attending
conferences or similar activities. The May break
suggested coincides with university and high school breaks.

3. The August/September break cannot be made to coincide with
both university and high schcol breaks. The week shown in
the example coincides with the school system, but here
again negotiations with staff may be valuable in ensuring
that whatever pattern is adopted will cause least incon-
venience. OQur choice of the scho ! period was influenced
by a desire for a break towards t. middle of the semester
rather than at its beginning.
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L. The proviston of only one week for examinations at the end
of each semester assumes that the emphasis on terminal
examinations will be cons:iderably below the level currently
applying t¢ end-of-year examinations.

5. The gap of three weeks between the first and second semester
is though: to be sufficient. it 1s hoped that the first |
week wili be enough to complete the assessment process and
to advise students of their results. The final week should
allow for the adjustment of programmes for students whose
performance has fallen short of original expectations and
for making consequent adjustments to class schedules and
room loads. Much of this work will be administrative, and
it is thought that the process will be so arranged as to
make minimal demands on teaching staff. As the semester
break occurs in mid-winter there is no point in prolonging
it more than 1s absolutely necessary.

Once the Institute has determined 1ts programme, it will be

ess=ntial to give the new calendar the widest publicity.

Substantial numbers of people will be affected by any new

scheme we adopt, and a semester programme will be, for many

in Western Australia, a novel idea. it is unlikely that |
we will be able to prevent all confusion, but a thorough public |
relations programme will be essential. |

Although the semester calendar represents substantial educational
advantages, the Working Party has been anxious to establish its
probable effect on costs. As already noted, there is some
evidence suggesting that a semester programme 1s likely to
reduce the average time required by a student to complete his
course, and this is clearly an advantage. But the current

costs of a change to a semester programme is still to be
considered. On common sense grounds, there will be marginal
increases in recurrent costs associated with the necessity

for revising student records twice each year. These costs will
be virtually eliminated if the Institute abandons its present |
programme of offering supplementary examinations. With two

separate enrolment periods each year there would be additional l
costs, but the Working Party believes that only one period 1
is needed, with only a small additional cost to cover the ‘
enrolment changes which will inevitably arise. On the other |
hand, there is some evidence that the switch to continuous |
assessment is resulting in increasing pass rates, and this

trend will be accelerated by the adoption of a semester l
programme.

The Working Party wrote in April to the Australian tertiary
teaching institutions which have adopted a semester scheme,
seeking their experience in relation to operating costs.
Several institutions have had no experience under conventional
calendars (Macquarie University; Canberra and Mltchell CAEs);
but those which have made the change sece any additional costs
as fully justified by the advantages associated with the
semester scheme. No institution was able to give the Working
Party an estimate of the cost increases, saying that so many
factors were changing that i1t was impossible to isolate and
quantify the increase due to the change to semesters.

The Working Party believes that a similar situation will apply
at the Institute. Our scale of operation is increasing rapidly,
and our methods of handiing the administrative aspects of en-
iolment and student records are also in a state of flux as we
move from manual to ADP methods. We are confident that the
effects of the semester system will be relatively slight, too
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slight to be noticed amongst the other factors bearing on our
administrative costs.

Supplementary examinations have not received much consideration
from the Working Party, but we now draw attention to this as

a matter requiring further study as experience with the semes-
ter system is accumulated. Our present policy, influenced to
some extent by the sheer magnitude of the existing units of
instruction, is one of a very liberal attitude towards the
granting of supplementaries. The cost of the supplementary
examinations is not great, and it is evident that the process
does expedite the progress of some students. Against this is
the encouraging trend in pass rates which seems to have been
associated with continuous assessment. The wide introduction
of "half units" (in terms of our present way of thinking) will
enable us to make a fresh appraisal of the necessity for
supplementary examinations as opposed to the alternative of
forcing a student to repeat a subject in which he has been
assessed at the ''Fail" level. Where such an assessment has
been based wholly or substantially on performance throughout
the teaching period, the logic of a supplementary examination
is highly questionable. The Working Party recommends that
this matter receive further attention from the Academic Board.
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Draft Academic Calendar 1973 Appendix 1

Semester 1
Commences Monday February 26
Break May 7 - 13
Classes end Saturday June 30

Assessment period July 2 - 7
Enrolment adjustment period July 23 - 24

Semester 2
Commences Monday July 30
Break September 3 - 9
Classes end Saturday December |

Assessment period December 3 - 8

Summer Session
Enrolment December 17 - 18
Classes commence Wednesday January 2
Classes cease Tuesday ?ebruéry 12

Assessment period February 13 - 16

Semester 1

Commences Monday February 25

Note -:

1. Each semester is spread over 18 weeks including a one

week break, and is followed by a 5% day assessment period.

2, Public holidays have been ignored. They will disrupt
Semester | by two days (Good Friday + Easter Monday) or
six days depending on lnstitute policy.

3. There are three weeks between the end of the Semester 1
assessment period and the commencement of Semester 2.
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l CHAPTER 6

A FORWARD LOOK

6.1 HIGHER EDUCATION AND TOMORROW

Education is essentially concerned with tomorrow. The
student's working life is years ahead, and he will perform
in a different society to the one in which he is razceiving
his education. By necessity, if not by choice, he is
being educated in the world of now for the world to be.

The central problem can be thus expressed as the develop-
ment of a system of higher education which is relevant

to tomorrow's needs and yet serviced by today's inadequacy
of both resources and knowledge.

The magnitude of the problem, so expressed, is daunting.
Unless education faces the problem as it is, in all its
stark enormity and complexity, an increasing gulf wil!
develop between the size of the task and the inadequacy
of an outmoded performance.

Einstein and Infeld have said 'the formulation of a problem
is often more essential than its solution'.

The reasoning behind this statement is relevant to the
f crisis in education. The problems have to be formulated
honestly and squarely before the search for solutions can

even begin. The answers will be many and varied, for the
solution of one problem will inevitably lead to the
creation of yet another problem. It will be a continuing

process, not to be solved by any strokes of genius, the
mere release of large additional resources, or new and
revolutionary techniques in the learning/teaching process.
These types of answer will help to solve problems only
partially, because the effluxion of time changes problems.
As efficient and effective as may be the efforts to find
answers, they consume time; and as time is being spent
irreplaceably, the world of knowledge, social aspiration
and material achievement will have advanced yet further.
The amount to be learnt will be always ahead of the amount
which is being taught.

6.2 A NATIONAL PLAN FOR HIGHER EDUCATION

The Martin Report! paved the way for radical changes in
Austral ian higher education, including the development
of the Colleges of Advanced Education. However, world
society is continuing to change at a remarkable rate;
science and technology advance, whilst at the same time
there is a growing awareness of the need to improve the
quality of life - an ethos for living.

It may well be that the time has arrived for a further
major investigation and report on the needs, the resources
and the policies of higher education in Australia. Such
an effort could well lead to the development of a national
plan for the following decade.

1 Report of the Committee on the Future of Tertiary Education
in Australia to the Australian Universities Commission,
Vol. 1, August 1904
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Any individual concerned with a major organisation knows
that objectives (i.e. the beginnings of a plan) are impera-
tive if performance is to be measured; and that objectives
are the introduction to consideration of ways and means,
the modus operandi, without which no organisation can
operate efficiently, let alone achieve its ultimate aims.

A national plan would not be a straitjacket, for essential
ingredients would include continuing review and consequen-
tial modifications.

In the case of higher education, not only is a national
plan needed in terms of resources, but also in terms of
phi losophy and policy. The respective roles of tne
different components of higher education need more
adequate definition. Additionally, there is an acute
need to achieve understanding and co-operation between
the different components. The higher educational needs
of a nation should not be prejudiced by political in-
fighting between institutions, and puerile academic
snobbishness, claimed to be in defence of academic
standards but in fact concerned with academic privilege.
At a national level, there is an absolute need for an
educational plan, a clearly enunciated policy and philo-
sophy, and a resolute commitment to resource allocation.

A NATIONAL EDUCATION BOARD

The primary need is an explicit governmental policy on
education, which shall not be subject to political
whims. Immediately, objections will be raised that
changes in government must substantially influence
education policy. This is only too true, but nations
cannot continue to tolerate marked changes in policy.in
such fields as education, health and social welfare,
because there has been a change of government. There
can or should be changes of emphasis, modifications of
procedures, but radical reversals on the major
policies affecting the lives of people can no longer be
tolerated in the complex world of today.

A statement of national policy in education must be all-
embracing, i.e. covering kindergarten, primary, secondary,
technical, tertiary and adult education. It requires

to be kept constantly under review, changing in relation
to the needs of society, inclusive of technological

deve lopments, the impact of the social policies (such

as the working week, the use of leisure time, the
retiring age) and the state of the economy. Change in
response to the needs of society is a quite different
concept to change made for party political reasons.

Most developed countries do change policies, as the
world changes, but far too rarely is it anything other
than a series of ad hoc decisions made under pressure of
events, and without any reference to a long-term plan

of development. The inevitable result is that there is
discord rather than harmony between the different aspects
of education. At one period, there is a crash programme
to improve the secondary system, with a diminution of
funds to the tertiary; then, suddenly, it is found the
tertiary is ill-equipped to handle more and better

-qualified entrants from the secondary. The brakes are

applied and policy is reversed. Funds are diverted
from the secondary to.the tertiary, only to find that
within .a'few years the secondary system is short of




buildings, teachers, equipment and facilities. 1llustra-
tion after illustration could be given of this type of
situation occurring in country after country.

Let me illustrate an average type of system. Kindergartens
are run by both private and public authorities. Primary
and secondary are mainly run by governmental departments,
apart from some schools financed by churches, and others
run for profit or from endowments. Technical training is
run by a government department. Tertiary institutions are
autonomous but mainly dependent on the state for finance.
Adult education often involves many authorities and is
quite unco-ordinated. The decisions on the amount of
finance to be granted to each segment of the system, and

to particular institutions, are made by politicians who
are relying to a very large extent on the professional

and permanent officers of the Treasuries. Occasionally,

a state appoints advisory committees, with the functions
being e.g. to co-ordinate the tertiary elements of the
system, or to advise on some particular field of education,
such as agriculture, health or the use of computers. By
and large, the advisory committees are drawn from within
the system, with the inevitable result that certain
ex-officio members are ubiquitous. |If there is a depart-
ment of education, then its officials are here, there and
everywhere. Very rarely, if ever, are the committees

given any administrative support, and the facts and
figures, on which they make recommendations, are supplied
by the institutions or departments, unchecked by any
independent research and investigation. The whole advisory
system is executed on the cheap, and if the recommendations
made are not liked by the politicians, and more importantly
by the senior treasury officers, then ways and means are
found to shelve the report. A little later, the impression
is g.ven that the committee either exceeded its terms of
reference, or alternatively did not possess certain con-
fidential information, available only to the politicians
and their professional advisers.

Thus there may be a case for a National Education Board,
responsible to the legislature and operating in the
context of a guaranteed level of financial resources,
calculated as a percentage of national income. Such a
Board would not be a government department but a statutory
body, with precisely expressed powers and responsibilities.
It would be accountable to the legislature, and thus to
the people, for the efficiency with which it executes its
functions. |Its decision-making processes would be de-
centralised to such an extent as was compatible with
Australia's particular governmental structure.

How should the membership of such a National Education
Board be determined? In the first instance, each member
should be full-time. The current practice of requiring
senior executives to serve on several bodies is an
absurdity; they fail in some aspects of their main
occupation and their principal concern in honorary posts
is to protect their own organisations. It is idealistic
nonsense to pretend otherwise.

As a basis for discussion and debate, a board of twelve
members is advocated as follows:

Chairman (chosen for his known outstanding ability as an
educationel planner)
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6 members of the educat:onal profession wto between them

have knowledge of the tctal system

| representat:ve of the Treasury, who shall be seconded
on a full-t:ime basis

2 leading ecunomists in education
2 members chosen for their knowledge of general management

If this list is studied carefully, it will be found that

apart from the Chairman, who is primarily to fill the
role of chief executive, it gives the organisational
pattern of the supporting secretariat. | would see an

educationalist 1n charge of each different segment,

i-e. kindergarten, primary, secondary, technical, tertiary
and adult; the treasury representative as heading the
finance division; the economists leading the research.
and deveiopment organisation; and the management men
controlling the business and administrative divisions,

There would be regional authorities to implement in detail
the policy laid down by the National Board. The regional
authority would be structured similarly to the national,
and there would be as much room as possible for regional
initiative. Policy would be the national concern, imple-
mentation that of the region, which however would have the
added responsibility of advocating changes i1n national
policy, in the light of regional experience which is
closer to the grass roots. The general philosophy of
decentralisation of decision-making, within policy and
budget, which | have advocated for a single -institution
is just as applicable to the national and regional
concept

What are the major factors which should influence national
policy? 1t would seem as 1 f they may be divided into

two categories, which can be defined as factual data
and soc:o-economic judgement.

The main headings for factual data would include:
derroareptic statistics and estimates

manpower surveys and forecasts

extsting facilities and degrees of utilisation

teaching force, existing and projected

source and capacity of supply of resources, other
than human

* building des.gn and construction
historical records of student assessment and progress
economic trend data

cost analysis data

Under the general heading of socio-economic judgement,'
there would be such items as:
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a political decision on the minimum percentage of
GNP to be allocated to education

projections of the impact of technological change
involving the teaching and learning processes

* changes in the skills and composition of the national
labour force, and the working conditions likely to
evolve

*

social attitudes on the relationship of education to
other social needs

® relationships with other countries, politically,
economically and culturally

* forecasts of national development

* changes in income, taxaticn and social welfare
policies '

* sophisticated use of programmed budgeting techniques
to assist in achieving management by objective.

RESEARCH AND DEVELOPMENT

For some years now, various authorities have made a
limited number of research grants and a few institutions
have started development units. But the truth remains
that the amount of resources being given to research jnto
education s seriously inadequate. It 1s a strange
paradox that governments give large sums of monav to
higher educational institutions, without (a) developing
and using appropriate criteria for the assessment.of
institutional performances, and (b) allocating the funds
for the research and development work which, in the
longer term, would reduc: the per capita expenditure.

In my view, there is a need for a major national organisa-
tion for educational research, an equivalent to the

CSIR0O. The advancement of technological and scientific
knowledge so splendidly achieved by CSIRO is not more
important than a CERDO (Commonwealth Education Research
and Development Organisation), for the latter would be
concerned with the nation's greatest asset - the knowledge
of its people The inclusion of development, in addition
to research, is deliberate in order to accentuate the

need to perform as well as to investigate. lron ore and
similar resources are exhausted finally, or made obsolete

by technological breakthroughs achieved by polymer chemists.

The only abiding resource is human.

CERDO would need to be structured and organised along lines
different to the normal. Possibly, using the Australian
Council for Educational Research as the first building
block, it would have a small national headquarters, staffed
by researchers and decision-making administrators.

Although carrying out some major projects of its own, the
main role would be the co-ordination and integration of

the research being carried out by institutions and indivi-
duals throughout Australia, and in maintaining close
international links. It would act also as an information
disseminating centre and, through its advice to govern-
ments and institutions, endeavour to ersure that research
projects of value were not only executed but translated
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into actyon It wouid seem desirable for it to have
regional centres and, by negotiation w:th institutions,
to be engaged in a recycling of staff between itself
and the educational bodies It would need an annual
budget commensurate with the size of the task, and
possibly could be the home of an Australian equivalent
of the American Educational Research Investigation Centre
(ERIC). However, | think it might well go beyond the
latter by acting as a national clearing house, not only
for research data on academic problems and policies, but
also for the physical issues, as e.g. the design and
construction of educational buildings.

CONT INUI NG EDUCAT[ON

In many countries today, of which Sweden is a particularly
good example, a shift in resources from immediate post-
secondary education to continuing education is occurring.
The knowledge society which is developing is the essential
cavse, and it may well be that in the years ahead the
lives of men and women wili become a cycle of work and
study. -

Part of the answer to the problem of educating for the
future may weil be the adoption of a policy of recurrent
education If a national inquiry into education were
to take place, it would be essential for It to give the
most serious consideration to recurrent education, which
may be vital to Australia's changing role in the world.
Our economy is changing markedly and the availability of
a well-educated and continuously educated populace might
prove to be the cornerstone to ensure not oniy continued
material advance, but also constitute the essential
“ingredient in improving the quality of life,

EMERGING MANAGEMENT CONCEPTS

Management and planning in higher education operate at a
moderate level of effic.ency and effectiveness. Numerous
techntques and methods are available for improvement, but
there i1s only one major fundamental. Higher education
is largely staffed by knowledge workers, mostly employed
onmanagerial level salaries. Yet the bureaucracy of the
rule book and the inflexible budget is predominant. It
ts high time that the institutions of higher education
practised a simple management rule: give professionals
objectives, the responstbility and flexible means by
which to carry them out and then appraise them according
to the strengths demonstrated. The Colleges of Advanced
Education are full of people of vision and imagination,
vigour and enthusiasm; the task of central management

is to release these potent forces for change and innovation. .

. Such forces would not only replace frustration with
satisfying demands on talent in the field of education,
but would transmit ideas into the community at large.
Educationists, and the administrators associated with
them, have a responsibility to society which does not
stop at the boundaries of the campus; they have to be
concerned. and involved with the economic and social
issues of the day.

in the last century, agricul ture predominated; in the

first decades of the 20th century, secondary industry

took over Both primary and secondary industries benefitted
from the work of Taylor, cal led the father of scientific
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management, who was atis; to make manual work productive
His weapons were technotogical and managerial Today-
however, the shift 1n impor tance i1+ to the know'edge-
oriented industry, exampies of which are education and
research organ'sat:ons Knowiedge 1s the base of society
rather than skiil and brawn. Peter Drucker has declared
that the great task for the rest of this century is to
make knowledge industry-p-cductive.

It will involve radical new thinking. Autocratic manage-
ment structuses w- !l disappear in favour of flat structures,
in which task forces, compr,sed of people of a variety

of abilities, wiil jo-n together for a limited time to
achieve a given objective. There will be inter-disciplinary
approaches to the soiution of probiems. Men will learn
from dialogue with each other. There will be more face-
to-face discussions, 1n which talent and knowledge will
count, and not seniority and power.

Those in senior management will still need to make the big
decisions on policy and budget, but they will diffuse
their detailed operational powers throughout the organisa-
tion*. In a few wo:ds, they will learn that men and
women given responsibility, grow In stature.

STUDENT OBJECTIVES AND ORGANISATION

By tradition, a tert.ary educationai institution is an
academic community, of which the students are an integral
part. This is the ideai to which all give allegiance,

in speeches and declarations, and it is true that some
universities, and similar institutions, have come close
to achieving the 1deal  But, for the majority of
academics and administrators, it has never been more than
" the expression of a pious hope, which sounds rathezr good -
but is not to be taken too seriously. Indeed, there is
a lot of evidence to suggest that students have been
somewhat of a nuisance to administrators, preoccupied
with balancing budgets, and professors devoted to their
particular areas of research At best, the students

are tolerated if they are fuil-time, and resented if they
attend on a part-time basis. :

This situation 1s a little reminiscent of reiigion. The
believer never wearies of preaching the virtues, but
rarely tries to practise his beliefs. It is rather
ironical that the only major nation which devotes tremen-
dous efforts to moral education is Soviet Russia, where
the churches are barely tolerated.

If one accepts the traditiona! idea of an academic community,
which  includes students, then we immediately realise the
demand for a voice for students in such a community is not

a revolutionary proposal - it is simply a request to

stop play-acting and to equate the reality with the ideal.

This is the principle which must be determined, before
any constderation can be given to the methods of achieving
it. Is the stubdent a member of the academic community or
not? If he is not, then what 1s he?

1

At the time of writing this report the Western Australian
Institute of Technology has begun a major investigation into
its organisational and decision-making structure.
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If the authorit.es decide he 1s a member of the academic
commun. ty, then his rights have to be assessed in the
light of such a principte.

If the authorities decide he is not a member of the
academic communtty, then they must cease to use the phrase
altogether. Having ended the hypocrisy, they must then
enunciate a new prenciple, which inevitably will be that
the student is not to be regarded as adult and responsible,
but a juvenile to be governed by adults

Graduaily, the position begiins to clarity. The tertiary
student is responsible, according to our traditions. In
his own eyes, he is responsible. In terms of government,
he s responsible, he can be directed, conscripted, im-
prisoned - as an adult. “in the researchers of the sociolo-
gist, the youth of 1w0ay are seen as more mature than their
predecessors. Thus, the evidence accumulates to support
the tradition. Last, but not least, there 1S a need to
face the reality that the young demand the achievement of
the tradition, and not lip-service to it, and they have
the power to enforce their demand.

My own view 1s clear. The principle 1s established by
the argument of tradition, usage and modern development;
It 1s reinforced by power. The only questions worthy of
debate are those involving the methods of achieving the
principle.

Internally, the three major factors are curricula, exam-
inations and discipline. For my part, | consider. the
detail has to be worked out by each governing authority
with its respondent student body but, i1n essence, strong
student representation must be included in all internal
commi ttees dealing with curricula and examinations. As
far as discipline is concerned, the long-term policy
could well be to leave it entirely in the hands of the
student body, although it may be necessary for this to
be achieved through a series of evolutionary stages.

It 1s surprising how rarely is considered the abundant
evidence that discipline exercised by one's fellows is
more efficacious than that exercised by a superior.

This far, | have ignored the availability of resources
and their allocation, and the role which students have

in such matters. In the first instance, it is obvious
that student representation must be present on the
governing council, for only thus can the student body

become aware of the problem, and begin to share in the
responsibilities of decision-making in the process of
which. inevitably, universal popularity is impossible.

Demands will always exceed resources in all aspects
of society, and thus some demands cannot be met. Some
must be dissatisfied. In all aspects of life, a power

of ultimate decision must exist. Otherwise, decisions
would never be made. The more the discussion and con-
sultation which have taken place, the more likely that
any decision will be better. However, the extent of
discussion which takes place depends on the time-scale
invoived, and the quality of the consultation depends
on the knowledge of those 1nvolved.

In the setting of a tertiary educational institution,

this must be intepreted as resulting in a position in
which the governing council must have the power of
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ultimate decision, constrarned as this may be in the
single 1ssue of the amount of resources obtained from
government. A student representative would be on the
Council (as i1s now becoming common practice) but, in the
future, the representation 1s likely to be more sub-
stantial. A single representative can be isolated too
easily. In all matters the executive arm of the council
must have enabled wide discussion to have taken place,
and to have ensured that those participating are as well
informed as s possible. Only in emergencies should
discuss+ton be limited, and rarely should this be the
case in an educational institution. It hence follows
that the executive should regularly censult with the
student body.

A careful analysis ol most decisions will indicate there
is very little in a tertiary instituion which is of such
a confidential nature as to prevent the consultative
process- Too often, in fact, is secrecy applied where
there is little need fc* such secrecy - and this may be
true of more organs of government than-just education,

A well-informed public is probably the only guarantee of
2 reasonable measure of democracy and efficient decision-
making.

However, if wide discussion in the student body is to take
place, it must be well informed, and that places a great
responsibility on the executive to keep its communication
lines cpen and, to the greatest extent possible, ensure
that its communications are thorough and honest.

Up to now, my concentration has been on the role of the
student body in the power structure of the organisation.
1t is now appropriate to consider two other important
aspects of student objectives and organisation.

A tertiary instituion without a virile and imaginative
student body is akin to a hobbled horse. Student activity
breathes life into an institution; it gives a breadth,

a depth and a colour which are enriching and immensely
valuable. Nowadays, there is much talk of liberal
education because, in a world in which specialisation is

so important, there are dangers of the educational system
producing graduates who are experts in a given field, but
ignoramuses in subjects outside their speciality.

It is impossible to argue against specialisation. The
rapid increase in technological knowledge, and complexity
of fields of study, have necessitated specialisation.
Whilst the curriculum can be structured in such a way

as to include elements of liberal education - which, for
my purposes, means the development of a free man able to
participate in the community - the student body's activi-
ties are of equal, if not greater, importance.

Through the students come the extramural activities, such
as drama, music, debate and sports, and all of these -
and the dozens of others - contribute to ensuring a
climate of study and development in which specialisation
is an apex, and not a foundation stone.

Every man needs to know his own language, the rich cultural
gift of aeons of time, expressed in the everyday conversa-
tion of the marketplace, and also in the soul-stirring

experience of great poetry, drama and literature. History
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becomes alive 1n the pages of a great wr.ter.

If the written and spoken word are part of our culture,
so too is the express:on of art, in all its forms, and
hence the need to feel the emotions engendered by a
painter or a sculptor

Today, students are interested in politics, and let us
thank the heavens it is so! A campus alive with political
ideas and debate will be one 1n which the free spirit of
man can be expressed, and it will aid the community at
large not onlv to realise the :mmense 1mportance of
public kriowledge and debate, but also to understand that
tolerance of another's ideas is an essential in a society
which aspires to greatness.

If there.are political clubs, and debating societies, let
them deal with the big issues - and let there be excess

of zeal and spirit. |f a man or woman in his early years
does not feel and think deeply on the structure of society,
then he wiil always be restricted in his self-development,

which is one of the great purposes of education.

Each institution will develop a student organisation
relevant to Its own needs By and large, | feel a student
organisational structure shou!d be federal i1n concept,
i.e. its affiliated clubs and societies should be autono-
mous over a range of activities, but-responsible to the
central body on major aspects of student policy.

Even in the work associated with student bodies, a great
deal of value I1n education for i fe will be .gaired. The
student counsellor will learn that his_problems are
similar to those of the members of the executive and

the governing body. He will have to make decisions. He
cannot be popular with all.

What does the future hold? | see an integration occurring,
in which student responsibility has its place alongside
staff responsibility, and that of the governing body.
Today, the catch-phrase is Administrators v Academics v
Students. Tomorrow 1t should be Administrators + Academics
+ Students - but not necessarily in that order:

1f the tertiary educational institution cannot achieve

wholeness, but remains a collection of opposing groups,
then what other part of society is likely to achieve t?

CONCLUSION

This study tour report has ranged far and wide. It has
put forward a considerable number of specific recommenda-
tions; in addition, many theories have been postulated and
meny ideas presented in embryonic form.

In conclusion, may | briefly reiterate a personal con-

viction. |If there is .one single essential in Australian

society today, it is the great need for far wider public -
discussion on all the major issues which confront educa-

tion. The big decisions which will affect the lives of

people and the future of our nation should be taken in

the light of open and public discussion.
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APPENDIX A

INSTITUTIONS AND INDIVIDUALS MET AND ENGAGED IN DIALOGUE

SINGAPOPRE

University of Singapore

Dr. R. Quake
Hugh D. Lew:s

Professor S. Van Embden

Ministry of Education

S'ng Yew Chong .

Government of Singapore

Dr. Toh Chin Chye

Singapore Polytechnic
Robert Edis
J.B. Rajoo

HONG KONG

Winston Tsang

Hong Kong Productivity Centre

Y

Deputy Vice-Chancellor
Registrar

Head of UNESCO team (advising
master plan for new site of
University)

Director, Technical Education
Department

Minister for Science & Technology
(Also Vice-Chancellor of Univer-
sity, and Chairman of Singapore
Polytechnic)

Principal

Assistant Registrar and Bursar

L s e e
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Chinese businessman

Alan Y.T. Chee

University of Hong Kong

D.M. Dudgeon

Mrs. Jean K. Richards

Public Relations Officer

Senior Assistant Registrar

Administrative Assistant

University Grants Commi ttee of Hong Kong

S.F. Bailey

USSR

MOSCOW

Leonid Oriov

Academy of Sciences, USSR

Professor V.A. Zhamin

G.M. Fopov

Secretary

(Also Secretary and member of
Planning Commi.ttee for Hong
Kong Polytechnic)

J:-l.-'-.la.lu.k
IR R YA

Political .commentator and writer
(Expert on USSR-Australia
relationships)

Vice-Director, Institute of
Economics

Scientific Secretary tc Institute

of Economics
Y‘1.'."“ 5.
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Ministry of Secondary & High Education, USSR

Professor V. Chuprounov Director of Department of Plan-
ning and Finance (accompanied by
First Secretary)

LEN I|NGRAD

Leningrad Institute of Technology

Professor P.G. Romanov Pro-Rector
TW? anonymous students in USSR
university

sebdest

SWITZERLAND

GENEVA

UNESCO International Bureau of Education (Geneva)

J. Vaska Director (Member of UNESCO
Secretariat, Paris)

Miss Berney Librarian

International Labour Office (1L0)

I.A. lbrahim Chief, Human ReSources Depart-
ment, Management Development Branch

Hr. Kubr Staff member, Human Resources
Department, Management Development
Branch

John W. Grainger Chief of Kenya Management Train-

ing &€ Advisory Centre

Professor Kenneth Walker International Consultant for
Labour Studies

Fkddst

UNITED KINGDOM

Major-General R.F.K. Belcham Chairman & Managing Director
CB, CBE, DSO G.U.S. Export International Ltd.

Department of Education & Sciences, London

P.D. Dudley H.M. 1.

Dr. Maurice E. Sprinks H.M.I. (in charge of Architects
& Building Branch)

A.D. Collip H.M. I,

Nicholas Summers Principal (Finance & Planning)

University Grants Committee, London

K. Berrill Chairman

R.C. Griffiths ;ﬁﬁ'ﬁ Deputy Secretary

Mr. Thomas Finance Officer i
Miss Senior Administrative Assistant
Brunel University e

Professor John Vaizey Professor of Economics
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The Polytechnic of Central London

H.G. Jelf Secretary and Chief Administra-
CBE tive Officer
K.N. Houghton Academic Registrar

Royal Academy of Dramatic Art, London

H. Crutwell Principal

P. V\lcodham Production Manager

University College of London

Lord Annan Provost

Professor D.V. Lindley Professor of Statistics

The Polytechnic of North-East London

Eric E. Robinson Deputy Director (Planning)

University of London Institute

Dr. G.W. Miller Department of Higher Education

Committee of Vice-Chancellors and Principals, London

K. Davies Research Officer

The Open University

A. Cristodoulou Secretary

Professor Brian Lewis Educational Technology

D.N. Gollam Assistant Director, London
Regional Headquarters

Mr. Martin Plénning Officer (Architecture)

Mr. Richards Deputy Finance Officer

Bath University of Technology

G.S. Horner Secretary and Registrar

M.W. Davies Assistant Secretary

E.F. Denbury Assistant Secretary

Roy Ling President Student Union (accom-
panied by members of the Union
Executive) ‘

University of Warwick

A. Rushton Assistant Registrar

Professor G.K. Hunter Professor of English

O0xford University

Sir Folliott Sandford - Registrar
KBE, CMG .
P.P. Streeton Warden Queen Elijzabeth House
R.G. Feltham Sub-Warden, Queen Elizabeth
House

RN AAL
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FRANCE

PARIS

International Institute for Educational Planning (UNESCO)
Charles Berkowitch Acting Director

Dr. Ta Ngoc Chan Senior Staff Member

Dr. B.C. Sanyal Senior Staff Member

Claude Tibi ‘ Director of Training
Jacqueline Schwab Librarian

John Hall Publications Officer

Organisation for Economic Development and Co-operation (OECD)

Ladislav Cerych Finance and Planning

UNESCO: Department of Educational Planning and Financing

S. Lourié Director of Division of Education-
al Planning and Administration

. (EP)

M. Rieff Senior Staff Member

Dr. Michael Huberman Senior Staff Member

CANADA

TORCNTO

Ontario Institute for Studies in Education (OI1SE)

Dr. R.W.B. Jackson Director

Dr. John Helland Chairman, Department of Educa-

. tion (Planning)

Dr. Roby Kidd Chairman, Department of Adult

' Education |
Professor Trevor Wigney Professor of Sociology
Mrs. June Armstrong ~ Conference O0fficer

Ontario Department of Education

George C. Peet Education Planning and Analysis
Branch

Gorden Fawcett Applied Arts and Technology
Branch

Ministry aof University Affairs

Dr. D.T. Wright Chairman, University Affairé
Commi ttee

Dr. E.E. Stewart Deputy Minister

Ross Crake Finance Officer

Metropolitan Toronto School Board

W.J. McCordic Director and Secretary/Treasurer

Dr. Gerald Ridge Director of Capital Programmes
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George Brown College of Art and Technology

G.E. Armstrong
Dr. R. Gwilliam

Systems Research Group (SRG)

Professor R.W. Judy
George Mowbray

William Sceviour

Vice-President (Administration)

Executive Assistant to President

Principal
Principal

Senior Systems Analyst

Ryerson Polytechnical Institute

D.L. Mordell

David Brennan
J.R. Gorman

A. Wilkinson
D.H. Bazely
G.E. Barr

J. Ezyk

W.M. Rayner
J.A. Wargo

L.B. YMorrz

U.S.A.

Harvard University
W.G. Anderson

G. Wiggins

Kenneth O'Brien
Marshall Strauss

George Leslie
W. Goyette
Harold Kellog

NEW YORK

President

Executive Assistant to President
(Public Relations)

Executive Assistant to President
and Secretary to Council

Vice-President (Academic)
Comptroller

Director of Finance
Director of Campus Planning
Personnel Officer

Registrar

Director of Computer Services

Ktk

University Marshall
Vice-President (Administration)

President of Institute Students
Council

Committee for Students and
Community Relations

Associate Comptroller
Planning Officer (Architecture)

Assistant Planning Officer
(Architecture)

International Council for Educational Development

Dr. James Perkins
Phillip H. Coombs

President

Vice-President (Also Research
Director, IIEP, Paris)

City University of New York (CUNY)

Dr. T.E. Hollander

Dr. T. Healy

Dr. Seymour Hyman

Vice-Chancellor (Budget and
Planning)

Vice-Chancellor (Academic Affairs)

Deputy Chancel lor
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City University of New York (CUNY) (contd.)

Robert Moul throp , Assistant Director

Jean Louise d'Heilly Member of Board of Regents

Joseph Meng Dean for Student Services

WASHINGTON

0ffice of Education

Timothy King Programme Specialist, Institute
of International Studies

Dr. Preston Valian Deputy Associate Commnssnoner of

. Higher Education

Dr. Wayne Reitz Director, Division of University
Programmes

Dr. Ward Stewart Director of Facilitative Services
Division

Richard Holden Director, Division of Academic
Facilities

Frank Smardak Assistant Co-ordinator, Educa-

tional Resources Information
Centre (ERIC)

Charles Mivsar | Educational Resources Informa-
tion Centre (ERIC)
Theodore Drews Chief, Higher Education Survey
| Branch
Dr. Salvatore Corrallo Senior Staff Member, Higher

Education Branch

Dr. Winslow Hatch Co-ordinator, Higher Education
Research and Training Division

George Washington University |
.Miss Nancy Lewinucha ERIC System

American Council on Education

Richard Humphrey Director Programme Development
BERKELEY
University of California, Berkeley .
Dr. L.L. Semmet Vice-Chancellor of Research
Lindley Sale Assistant to the Chancellor,"
Building and Campus Development
(B)
Dr. Glen Grant Assistant Vice-Chancellor
: (Administration)
Joseph Carvan Staff Co-ordinator, Office of
Vice-President (Administration)
(v. of C.)
Loran Furtado . Assistant Vice-President and
: Division of Budget (V. of C.)
Donovan Smith Specialist in Physical Planmng
- (‘} of C.)
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University of California, Berkeley (contd.)

Dr. Frederic Balderston Chairman of Centre for Resea:ch
and Management Science and
Professor of Business Adminis-

tration (B)

Dr. Orvin Campbell Vice-Chancellor of Business
and Finance (B)

B. Barker Student Advocate (B) (accom-

panied by other students)
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APPENDIX 8

PROGRAMME PLANNING BUDGETING SYSTEM

The following 1s an extract from a Treasury Board of
Ontario publication issued in October 1969 entitled

""Effective Management through PPBS'. The extract is
concerned with the application of PPBS to multi-year
planning.

.l. Introduction

Programming is the development of a comprehensive
timetable for the implementation of proposed and
approved plans. In it are clearly spelled out the
resource requirements and the direct resulis expected.
ITn a P.P.B. system the programming device employed

is called a Multi~Year Program and Financial Plan, or,
as it is usually called, a2 Multi-Year Plan. The
discussion of the Multi-Year Plan’ in this Chapter is
divided into two sections: the first dealing with
general principles; the second giving some detail
concerning the proposed timing and content of the
Multi-Year Pian for the Ontario Public Service.

Purpose and use of Multi-Year Plau

As the basic programming device, the M.Y.P. is an
expression of the anticipated accomplishments (achieve-
ments, outputs, benefits) together with the costs,
physical and human resourre requirements projected

for a number of years into the future. The depart-
mental M.Y.P. 1s a combination of all Programs to

be undertaken by the department and the government
Multi-Year Plan or simply M.Y.P., is a combination

of all Programs to be undertaken by the Ontario
Government.

The range and leval of Programs included in the
Multi-Year Plan does not indicate a rigid commitment

for all years of the plan, but the first year of such

a plan must provide good operational guidelines for

the preparation of spending estimates, taxation pro-
posals and fiscal policies, and performance targets

for the year. Put another way, a Multi-Year Plan is

the translation of abstract plans into working schedules
in such a way that operating departments can schedule
their next years' activities realistically.

The programming process envisaged for the Ontario
Government is not a strait-jacket designed to produce
a high degree of central control over departmental
operations. Undertaken within the context of policies
and priorities established by the Cabinet, it is seen
as a complementary development in which the Departmer.t
of Treasury and Economics provides economic and fiscal
guidelines, while the operating departments present
alternative work programs designed to meet their
Objectives. It is unlikely that the guidelines and
various departmental work programs will be initially
compatible. They can be made to fit in several ways
and each set of possible compromises or adjustments
constitutes an alternative government work program
package. To develop these alternatives, to discuss
possible adjustments with the departments concerned,
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and to prepare the material for consideration by the
Cabinet Committee on Policy Development is a task
carried out jointly by staffs reporting to the Senior
Advisers to that Committee; the Secretary to the
Cabinet, the Deputy Treasurer and Deputy Minister of
Economics, and the Secretary of the Treasury Board.
The original departmental proposals and their alterna-
tives are forwarded to the Cabinet Committee on Policy
Development for consideration and the Committee's
recommendations are passed to the Cabinet for approval.
Guidelines for expenditure estimates for the ensuing
budget year and general direction for the balance of
the period will then be issued. 1In the programming
process, the desire to fulfill departmental Objectives
quickly through higher levels of Program activity is
tempered by the restrictions imposed on the Programs
by constraints in resource availability. Certain
Programs of highest priority may be emphasized whereas
others of.lesser priority may be restricted or cur-
tailed. Statements on the order of priority employed
in programming the Multi-Year Plan chould be contained
in the plan recommended by the department, and in the
overall government Multi-Year Plan reviewed by the
Cabinet Committee.

By the adopticn of this procedure, the basic decisions
concerning operating and fiscal policy for the next
year will be made earlier. Such action will provide
all operating departments with a better opportunity

to complete the detailed scheduling of their operations
in time for Estimates submission.

Although only the first year of any Multi-Year Plan is
used direccly as a basis for scheduling operations,
the tentative projections as approved for future years
provide departments with the basic information for
their internal programming of manpower development and
other preparations for future modifications, additions
or deletions in Programs and Activities.

The preparation of a Multi-Year Plan is one of the
principal methods employed in the P.P.B. system for
providing pertinent data to the policy making hodies
within chie government  Through it an integrated review
can be undertaken of:

~ carefully analyzed programming alternatives,

- the future consequence in terms of costs and benefits
"of present programming decisions, and ,

- the effects of limited availability of funds on
Prog.,am levels.

This integrated review w|ill contribute to a better
background for decision-making.'

o otecds ool ate
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The following are extracts from a United Kingdom publica-
tion issued by Her Majesty's Stationery 0ffice in 1970
entitled ''Outout Budgeting for the Department of Education
and Science - Education Planning Paper No. I''. These
have been chosen to illustrate the possible use by
government of PPBS in making resource decisions on
education. It is noted that for all practical purposes,
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the term 'output budgeting' may be taken synonomous ly with
PPBS.

"', . .THE NATURE AND PURPOSE OF OUTPUT BUDGETING

What is Output Budpeting?

Output budgeting is one of a number of tools which have
been developed to help in the planning, management and
control of public expenditure and of the resources used
by the public sector. There is no universally sccepted
definition of the terminology used, and in particular
'output budgeting' has been used with different meanings
in different contexts. This section therefore sets out
to explain the essentials of the output budgeting approach
and to define the sense in which particular terms will be
used in thie report. The approach adopted in this report
is broadly in line with that set out in a paper by Alan
Williams! for the Centre for Administrative Studies.
Output budgeting is in fact a general approach rather than
a particular technique. Its specific contribution is to
_bring together the objectives of a particular service and
the resources being devoted to them, and to provide a
framework within which the costs and advantages of possible
policy choices are examined side by side. An output bud-
geting system is a policy tool, and as such is naturally
concerned mainly with future expenditure. As the then
Joint Permanent Secretary to the Treasury wrote when he
first suggested that some departments might consider out-
put budgeting:

'When Governments took less of the country's resources
than now, the main question was whether they should
do more. As they have taken more and more resources,

that question has been changing into one of making
choices, rejecting one thing in order to be able to
do another. Governmental arrangements for deploy-
ing and using information for major decisions and
choices have been developing correspondingly in
the same general direction, through loag-term for-
ward costings, the Public Expenditure Survey Commi-
ttee and forward planning limits on main programmes.
The more that the nature of decisions becomes that
of choice, the more important it is for the Govern-
ment and for departments in their own interest to
have their information deployed to make the implica~-
tions of choices clear; and the more important it is
to have the information in a form which is suitable
- " for considering what value is obtained for the
outlay.'

Traditionally, budgets have categorised expenditure by
the type of resource on which it is %o be spent -- staffi,
buildings, materials and so on - rather than by the purpose

1c.A.S. Occasional Paper No. &4, Output Budgeting and the
Contribution of Micro-Economics to Efficiency in Government,

H.M.S.0., 1967
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for which it is to be spent. The aims of an output budget-
ing system may briefly be stated as being to analyse
expenditure by the purpose for which it is to be spent

and to relate it to the results achieved. It is a formal
system for establishing:

(i) what a dopartment is aiming to achieve - what its
objectives are - in the areas of policy for which
it is responsible;

(ii) which activities are contributing to these objectives;

(iii) what resources, or inputs, are being devoted to
these activities;

(iv) what is actually being achieved, cor what the out-
puts are.

The introduction of output budgeting is one way of carry-
ing further, within a block of expenditure, the ideas
implicit in the annual work of the Public Expenditure
Survey Committee ('PESC')2. By international standards
the PESC survey is already a sophisticated method of
examining public expenditure, at least in some respects;
it looks forward for five years, deals generally with all
public expenditure rather than central Government expendi-
ture, and groups expenditure into functional blocks. The
PESC forecasts are considered in conjunction with annual
assessments of the economic prospect over the same period.
Output budgeting can take this further in particular areas
by relating expenditure to objectives, rather than simply
to functions, by looking at what is being achieved, and
by taking into account, where appropriate, costs other
than public expenditure costs.

Output budgeting has to be considered as a system, and

not just as a new way of setting out the tables of figures
in respect of public expenditure. The whole system is
intended to ensure that the objectives underlying the
programmes are reviewed regularly, that the necessary
studies are carried out to establish the effectiveness

of what is being done, and that alternative policies are
properly examined and costed. The nature of the system

is perhaps better described by the name used in the United
States, with Canada the only country3 which has applied

the technique on a significant scale outside the defence
field, a '-lanning-programming-budgeting system'. The

name emphasises that it links expenditure with the planning
process and with the attainment of objectives. In some
ways it conveys the flavour o. what is useful in the
technique better than 'output budgeting' if the latter

term is taken to imply that all outputs must be specifically
forecast ia advance and measured after the event.

2gee the Green Papei "Public Expenditure: A New Presentation",
cmnd 4017, April 1969, for an account of these surveys.

3In those countries a considerable amount of attention has
been given to the use of P.P.B.S. in providing for the first
time forward estimates of expenditure for a number of years.
In this country such -forward projections are already carried
out; it may, however, be noted that the Ministry of Defence
have found that their system of output budgeting has improved
the accuracy of their forecasts.
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1 jere are three essential elements in output budgeting:

(a) the allocation of experditure to programmes which are
as closely identified as is practicable with objec-
tives. This is the programme budget which shows,
for each programme expenditure - proposed, forecast
or actual - and whatever quantitative measures of
output can be meaningfully constructed and used on
a regular basis;

(b) the systematic review of programmes on a regular
basis“. This includes the questioning of the con-
tinued validity of the objectives as well as considera-
tion of alternative ways of achieving them and of the
progress so far made;

(¢) special studies, either to establish the value for
money of alternative ways of achieving the given
objectives, or to evaluate the progress made towards

achieving particular objectives if this information
is not available on a regular basis.

OQutput budgeting in its early years will naturally concen-
trate on the construction and discussion of programme
budgets, since in many, if not all, areas of activity the
measurement of final output presents formidable conceptual
and practical difficulties. A programme budget constructed
as part of an output budgeting system will be similar to
what bas hitherto been known as 'functional costing';

the essential difference will be that the functions are
related to objectives rather than to the institutional
pattern as is the functional costing at present used in
the PESC education block®. An output budgeting system
could however be progressively developed as and when
assessment of output was carried further and new measures
of output were devised; the extent and speed of this
development would depend on the field of application."

"o, The Value of Output Budgeting

The objectives of output budgeting in the policy-making
process may be summarised as follows:

(1) to show the existing deployment of resources,
setting out a Department's general strategy and
enabling existing programmes to be kept systematic-
ally under review;

(ii) to build into the planning system the questioning
of benefits and effectiveness, and consideration
of possible alternatives, when decisions are-made;

YThe PESC system, including the 'costed options', at present
performs an analogous role for public expenditure as a whole.

The programme reviews would do the same for a block of ex-
penditure in greater depth. In the U.3.A. and Canada annual
submissions are made to the Burcau of the Budget in Washington
and the Treasury Board in Ottawa, on a programme basis, supported
by programme review documents which surv..y the whole field and
argue the case for the particular apprcpriations proposed.

(3]

The present PESC classification is considerably more 'objective
oriented' than was the U.S. expenditure classification before
the introduction of programme budgeting. The classification

of objectives in the U.S. progiamme budget for education is
still closely linked to types of educational institutions.
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(iii) to raise systematicallv questions of policy choice
and to suggest areas for more detailed studies.

The programme budget is essentially concerned with the
first of these objectives. It does not however of itself
help with answering, as opposed to posing, policy choices;
nor indeed will it automatically stimulate all the ques-
tions about such choices which can be asked. The format
of che programme budget may also be used to record additional
proposals for more, or for less, expenditure on particular
objectives, as well as to record decisions already taken.
Such additional proposals will frequently require special
study to establish their full cost and their effect on
outpu<; the information assembled for the construction

of the programme budget may however help in making such
studies. The Ministry of Defence - the only department in
the U.K. to have experience of operating a programme
budget - have found that the raw material in their pro-
gramme budget has enabled them to know at short notice
what would be the effect of major changes in policy; it
does not provide precise costing, but where necessary a
separate costing exercise may be mounted drawing on the
programme budget information in a far shorter time than
would be feasible if 1t had to be done from the beginning.

Output budgeting provides a framework within which it
becomes possible to keep existing programmes under con-
tinual review and to assess systematically how resources
are being used. The programme budget can also show the
policy-maker where an increase 1n one programme may imply
a reduction in anocher: a development of nursery education
in educational priority areas might mean not providing at
existing standards for the increase in population, just as
raising the school lezving age will mean worsened pupil-
teacher ratios for a few years in the schools generally.

Output budgeting can often suggest improved methods of
assessing the success of a programme of expenditure.

Some examples may help to illustrate this. The objective
of the roads programme may be stated (in general terms)

as the improvement of transport facilities. This improve-
ment cannot appropriately be assessed in miles of road
completed; a motorway might have been built in a place
where existing services were already adequate or where

its existence led to increased rather than decreased
traffic congestion. More appropriate measures of tuccess
are reductions in the time and cost of journeys, lives
saved and injuries reduced. These things can be measured
in relation to the existing roads programme, and changes
in them as a result of further programmes can be assessed.
An argument on analogous lines leads to the conclusion
that the effectiveness of the housing programme may best
be judged, not by the number of dwellings built, but by the
number of households housed (and re-housed).

One of the values of the output budgeting approach is that
it concentrates attention on final objectives and, where
they can be measured, on final outputs, not just on
indicators of immediate output. The latter canr be mis-
leading if they ore not checked against final objectives..
The numbers of medical and nursing staff per hospital bed
are sometimes used as a 'gadkity of service' indicator.
Yet they are really an iﬁ&ggator of workload, and their
use as an indicator of quality of service not only implies
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that the more doctors and nurses are employed the better,
ipso faeto, the hospital service will be; it also by
implication precludes the hypothesis that other inputs

may improve the quality of the service, and the possibility
of testing the efficiency with which hospital staff are
used, since every increase in staff represents automatically
an increase of quality pro rata. What is needed is rather
an assessment of the contribution which each kind of input
makes to the objective or objectives in question. One
objective of the Health Service is a reduction in mortality
and morbidity rates: these can be measured, and their
implications for improved lifetime earnings and for in-
creased contributions to production can be evaluated®.

An output budgerting system can be especially valuable
where different institutions contribute to the same
objective. The programmes in the programme budget will
bring together the activities of the different institutious,
and so may reveal and compare alternative means to the
same end which had hitherto been obscured by branch or
departmental boundaries. The Ministry of Defence have
certainly found this a most useful feature of their
system. On the other hand this feature, which enhances
the value of the system as a planning and policy instru-
ment, might also prove a handicap if it were also to be
used for purposes of control, in the sense of ensuring
that actual expenditure coincides with plans; in general
the actual control of expenditure must be tied to the
institutional structure. Output budgeting is primarily
conceived of as a planning and pol‘cy tool: the extent
to which it can be used for control will, because of the
"point just mentioned,. vary from arca to area. Nevertheless
‘it may help in control insofar as it enables outturn to
be set against forecasts in respect of both expenditure
and output, and not just the former as is normally the
case at present.

An output budgeting system can provide a comprehensive
framework within which the overall disposition of resources
can be reviewed in relation to what they are supposed to
be achieving, the main areas of policy choice can be con-
sidered systematically, and individual research and
cost-effectiveness studies can be mounted. It provides

a link between policy planning and resource allocation.

As has already been said, it will not always be easy, or
even possible, to measure final output; but many of the
penefits of an output budgeting system do not depend on
the success of such measurement. Indeed, those who have
been concerned with output budgeting systems in operation,
both in the United States and in the Ministry of Defence
here, are convinced that one of the most important results
is not the system itself but the effect that it has on the
general approach adopted to decision-making - the increased
questioning of objectives, the consideration of alternatives
and the efforts to gauge success.

6This example is taken from C.A.S. Occasional Paper No. &4,
Measurement o¥ the things referred to would not be regarded
as a complete assessment of the output of the hospital
'services. A complete measure may not be attainable: on the
other hand, the measures which can be taken may well be
sufficient in relation to most dacisions which have to be

made.
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It must however be emphasised that output budgeting is
not a mechanistic system which attempts to replace human
judgement. It is ictended to obtain, analyse and process
the available information in such a way that the material
is presented to the decision-maker in a more meaningful
way, so enabling him to exercise his judgement and
common sense to better advantage.'"
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To illustrate the applicability of PPBS to a single insti-
tution, | quote below from an addre.s gives by Dr. E.Z.
Hirsch to a Conference organised by the Organisation for
Economic Co-operation and Development. The detail concerns
the University of California:

no.. A Multiyear Program Budget

To be useful a program budget must have an adequately long
time horizon. A simple projection of the most recent
budget is insufficient. ‘Instead, just as the program
budget for this year should reflect commitments resulting
from a careful consideration of alternatives, a budget for
future years requires a view of the world of tomorrow, an
evaluation of the pros and cons of alternative programs
and activities, the selection of the most desirable ones,
and assessment of implications of each year's decisions on
future resource use. Thus the ideal program budget for

a given year assumes that major analytical studies have
been carried out and used to determine the detailed budget.
A multiyear program budget assumes furthermore that such
analytical studies have been carried out for a sequence

of years and that based on these studies a set of preferred
programs has been selected and their annual cost implica-
tions have been projected into the future.

These analytic studies are incorporated in a program uemo-
randum, which provides the analytic backup for the subprograms
and the sub-subprograms incorporated in the multiyear budget,
ideally stated in terms of resource and monetary cost as

well as output. Program memoranda should serwve as basic
planning documents not only for top management but through-
out the education enterprise. Moreover, they should be
regularly updated to provide current statements of objec-
tives, programs, costs and output. ,
A few words should be said about what data we like to
place in a multiyear program budget. O0f course, we

are interested in monetary figures. We wouid like to
have not only agency cost data but some information on
social costs; however, social cost data are very seldom
available. As a matter of fact, we seldom have even
agency cost data but must use instead either expenditure
or obligational authority data. Capital and current cost
or expenditure data should be given separately, whenever
possible, for better understanding of the timing or
implications of education decisions and guidanc2 in bond
issuance and taxation policies. In addition to this,
which we call the multiyear financial program, we would
like to have a physical program: separate tapbles prepared
to include information on the projected resource require-
ments — number of personnel required for each year of the
plan, classroom and other space requirements, etc.
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Finally, we would like to point to the need for a multi-

year output statement, which should give some indication

of the products implied by the decisions. Since measure-

ment of education output is extremely difficult, some

proxies will be required. The proxies for prinary, secondary,
and higher education might be the number of graduates with
specified achievements, possibly hrcken down by target

groups. Library services output mav be approximated by

the nunhaer of books circulated.

This brings us to a discussion ot multiyear program budget
projection models. The options open to education, particu-
larly 1n such an intermediate length period as the next
five years, are not a5 many or as great as one would
sometimes like. All too ofren merely small changes are
possible. However, under such circumstances it is some-
what easier to build a program budget projection model.
The model should include the following parameters, among
others: staff and staft wcges and salaries; facilities

and their construction costs; physical plant and the costs
of maintaining and operating 1t; library books and their
prices; etc. These parameters are basically related to
the number ot students to be educated, qualityv of educa-
t.on, nature of the staff needed, subj2ct matters to be
taught, scheduling and si1ze of classes, scheduling of
students in other facilities, book requirements, nature

of the education process, etc.'

'"",..Ideally we would want to transform this simplified
model into a rigorous general equilibriuin model, prefer-
able in equation form, which would permit policy variables,
and therefore coefficients, to be varied explicitly and
simulcaneously and their appropriateness to be judged

in terms ot overall performance criteria. Policy variables
could then be manipulated to determinz a preferred set of
programs and to estimate their budget implications for a
future period. Such a model would give expression to the
interdependence of crucial variables and would help vo
estimate costs, which in tuin would be compared with
separately estimated "benefits. Tradeoff analyses could
be made in relation to such variables as different class
sizes, changes in the existing single salary schedule,
alternative frequencies of the use of facilities during
the day and the week, and different policies to reduce
dropouts and increase the speed with which students

gain degrees. Such tradeoff analyses should be made
assuming each of various salary and price levels in the
future. To the best of my knowledge work along these
lines has only begun, and how successful and fruitful
the work turns out remains to be seen.

Two separate questions could be asked in this connection:
"What are the costs and benefits associated with changing
coefficients, for example, students per instructor?' and
'What are the costs of changing the quantity or quality
of key outputs which may involve changes in &uch coefficients
as students per instructor?' The parallel in conventional
economic theory is that- between asking about 1) costs and
benefits of changing one input factor in a production
function and 2) costs associated with an increase in output
of specified magnitude. The difference%éﬁéfween the two
approaches can be negligible for very smd¥l changes but
important for large charges. However, serious difficulty
may be encountered in the first approach if optimum co-
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efficients of other policy variables do not remain constant
when the one under consideration changes.

Finally, let us turn to statements of the future output of
education. Such statements related to instruction are
very hard to make and related to research are virtually
impossible. However, tables can be prepared of the number
of students graduated in different disciplines and with
different achievements. This information is superior to
enrollment figures. For example, it costs the State of
California $7,140 in the University of California and
$5,800 in the State College system to give a student

a four-year education. Clearly, the quality of the
education differs. Furthermore, 55% of the students who
enter the University graduate after 4 years, compared with
50% of those who enter the State Colleges. Thus 1,818
students must enter if 1,000 of them are to graduate from
the University of California, while 2,000 must enter the
Collegas. Therefore, about $9,210 in subsidy will be
required to graduate a student from the University and
about $7,730 from the Cclleges.

Such output information should help in some tradeoff ana-
lyses. Important issues are: Is it efficient to have many
students work while in college? How high are the capital
and operating expenditures per student, if a bachelor
degree is obtained in 3%, 4 or 5 years? Can incentives

be devised to expedite the education process and do gains
from them exceed their costs?

Conclusions

The program budget is a promising tool for planning and
managing the education enterprise, particularly if it is
used in conjunction with thoughtful analysis to assist
in the design, development, and consideration of alterna-
tive approaches to education.

It should be clear, however, that program budgeting of
education is in an early stage of development and that
it presents more severe difficulties than did defense
planning, where programe budgeting was pioneered. Among
the complicating factors are: education in many countries
is a cooperative effort between numzrous governments,

and thus complicated inter-governmental fiscal relations
often prevail; unlike defense, where obsolescence requires
that entirely new capital investments be made every five
to ten years, education facilities and equipment are
merely undergoing minor changes; the quantification of
outputs and even of certain human inputs, is extremely
difficult; and unlike those of an air force or space
agency, most activities of education are multipurpose.

In spite of these great difficulties, program budgeting
can make a major contribution to better planning of tlLe
education enterprise. As Alain C. Enthoven has stated:

'Ultimately, policy decisions will be basad on judgements
about relative values, the likelihood of certain future
events, which risks we should and should not run, etc.
But...good analysis can do a great deal to sharpen the
issues, clarify the alternatives available to the decision-
makers and narrow substantially the range of uncertainties,
thus freeing the responsible officials to concentrate their
attention on ‘the crucial(jud_gements.'“
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APPENDIX C

FORMULA BUDGETING

1. The following are extracts from the Report of the Ontario
Committee on University Affairs, 1967:

'""...Commencing in 1965, the Committee on University Affairs
became concerned with the notion of formula financing and
subsequently appointed a special sub-committee (A.N. Bourns,
K.W. Taylor and D.T. Wright) which worked together with a
corresponding subcommittee appointed by the Committee of
Presidents (T.L. Batke, B, Trotter, and R.B. 11 2 qy-dor
the Chairmansbhip of D.T, Wright, to develop a policy for
formula financing.

The task assigned to the two subcommittees was to devise

an objective procedure for distributing provincial operat-
ing grants to universities that would apply in the same
fashion to all provincially assisted universities and which,
hopefully, would need little or no adjustment, save com-
pensation for increasing unit costs, for its effective
operation over a perirod embracing several years at least.

Many approaches could have been taken. On the one hand,

and perhaps as an extreme, it would have been possible to
establish faculty/student ratios; ratios of non-academic

to academic staffs; average 'approved' salaries; average
teaching loads; class sizes; numbers of research students
per professor; and the like, faculty by faculty, along with
similar norms for administrative functions, thus structuring
an approved total level of expenditure which would necessarily
be a function of the parameters established. Such a pattern
would clearly have offended the nature of university
autonomy, and would not have been in harmony with estab-
lished practice in Ontario. Provincial grants have not,

in general, been earmarked in the past, nor has there been
any effort to establislh line~by-line budget control. It
would certainly not have been consistent with the sincere
espousals of support from all quarters for effective
university autonomy in Ontario to develop a rew approach

to financing which itself would be the agent for the

erosion of autonomy.

Through the efforts of the joint subcommittees it proved
to be possible to establish a simple formula for determin-
ing operating grants on an objective basis as a function
of (i) enrolments in various categories, (ii) weighting
numbers reflecting average costs, faculty by faculty,

and (iii) a dollar multiplier, or unit value, which,
once fixed, could determine all grants and expenditures.*
Formula income was defined to cover all costs of mainten-
ance, book purchases for libraries, and all purchases of
equipment (except initial equipping of new buildings),

as well as ordinary costs of operation. Most importantly,
this system, while acknowledging average levels of cost

*Ontario Committee on University Affairs. Report to the
Minister of University Affairs: A Formula for Operating Grants
to Provincially Assisted Universities in Ontario (Toronto,
Ontario Department of University Affairs, 1966)
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in different parts of :he university, does not, in fact,
conctrain the apportioning of the university budget to
various faculties and departments.

The formula proposal was completed towards the end of

1966 by the joint subcommittees and was approved in
principle by the Committee of Presidents. It was recom-
mended by the Committee on University Affairs for adoption
and for first use in the determination of operating grants
in the 1967-68 session. The unit value for 1967-68 was
established as $1,320. Although the main task was com-
pleted the joint subcommittees were not disbanded but

have pursued various follow-up work, including the develop-
ment of necessary interpretations and definitious not
fully detailed before, the consideration of formula amend-
ments, and study of a possible general objective basis

for extra-formula support for newer insticutions that

have not yet achieved a viable scale of operation.

The advantzges claimed for the formula system are:
1. The resulting grants are demonstrably equitable.
2. University autonomy is clearly preserved,

3. Government is provided with a means of foreseeing
and controlling, on a consistent basis, the general
magnitude of university and college grants. ‘

4., There is a maximum incentive for the universities to
be efficient and to manage their affairs well; any
notion that improvement inefficiency would lead to
a corresponding reduction in support is offset. Long-
range planning of university operations is greatly
facilitated.

5. Rather than limiting initiative or imposing any
'dead hand of uniformity'#*, the formula system gives
freedom to the individual institution to order pri-
orities and take necessary decisions.

6. Private donors are assured that gifts for operating
purposes are an added resource to the university and
not a substitute for public support.

Although experience with formula financing is still limited,
it appears that most of the anticipated benefits are being
realized. It is certainly clear that the advent of formula
financing has stimulated great interest in the universities
in resource allocation and in operational analysis, and

the like. It is gratifying, as well, to note the interest
shown in the Ontario formula by universities and granting
agencies in other jurisdictions.

With the adoption of formula financing, it has become
possible for the Committee on University Affairs to make
important improvements in its annual review procedure.
The formula obviates the need for detailed scrutiny of
proposed expenditures in each university. Instead, the

*See, for instance: Max Beloff, British Universities and the
Public Purse, Minerva, v5,n4,pp 520-532 (Summer, 1967).

139

) ,,ﬁf» .




Committee has been able to concern itself more fully with
the general character of university activity and develop-
ment, with particular respect to the adequacy of current
levels of support and their implications for such matters
as the recruitment of academic staff, the provision of
support for libraries and the equipping of laboratories.
While the Committee stil) requires submissions of certain
data on current financial outlays, the new pattern of
concern 1is really more penetrating in terms of qualitative
assessments than was ever post¢ible with the budget review
procedure previously followed.

The formula, as adopted, cannot provide completely for

all requirements. Special extra-formula grants are
required for the newer universities and colleges and for
major new faculty developments until enrolments reach
viable levels. Efforts are continuing to develop a
supplement to the formula to provide for such needs. It
is, of course, imperative that extra-formula support should
be scrupulously limited and that, when granted, be provided
for a fixed period only. For the future it will be essen-
tial to resist the pressing of special needs outside the
formula except under extraordinary considerations. At

the same time, it is to be expected that revisions will

be necessary to the formula as more experience is gained.'

‘. . .Trends in Formula Unit Value

In preparing a recommendation for the value of the basic
income unit for 1968-69, the Committee on University Affairs
has had to consider not only ordinary inflationary pressures
but, as well, the need to maintain academic salary levels
on a competitive basis with those in other jurisdictions,
the.rapidly escalating costs and rates of obsolescence

of library materials and laboratory equipment (both of
which must be financed from formula income), as well as

the general expenses of maintaining a very rapid rate of
expansion of both undergraduate and graduate work in
Ontario. The Committee on University Affairs feels that
the development of new programs usually should be financed
with ordinary formula income rather than from earmarked
grants. But, of course, it must then be acknowledged that
sufficient income has to be provided to permit necessary
development. The Committee is considering all such factors
and anticipates recommending that the value of the basic
income unit for 1968-69 be fixed at $1,450, providing an
increase of approximately 10 per cent from the $1,320

value of 1967-68.

Future trends are difficult to predict. The largest com—
ponent of university expenditures is in salaries for
academic staff. The academic market is international

in scope; the ease with which new academic appointments
can be filled in Ontario is directly related to such
factors as ecoiom’c conditions in Britain and the problems -
of the United States in Vietnam and at home. In recent
years Ontario has benefited greatly by attracting from
other countries large numbers of academic staff. Aside
from such factors, there is some prospect for an easing
of the academic market at junior levels - where most

new appointments are made. During the past few years

not only has enrolment increased rapidly but many new
programs have been added, leading to a faster. rate of
accretion of staff than of students, As a %dsuTt faculty/




student ratios have improved substantially in recent
years. Such improvement will not continue indefinitely
and the trend may even reverse with little or no loss in
quality as students enrol to fill places in programs
recently established. The flexibility provided by the
formula, with free choice between new appointinents,
salary improvements and other types of expenditure will
not impede such a trend. And the formula will not en-
courage furtlier new program devel~pment except in areas
where viable enrolment r.an be attained fairly quickly.
Thus with enrolment growth continuing at about 10,000

a year rather fewer new appointments may be needed in the
universities in the next five years than were needed in
the last five years. Of course the total market for
post—secondary academic staff will continue to increase
rapidly with the extraordinary growth rate predicted for
the new colleges of applied arts and technology. Fortunately,
Ontario may be able to be less dependent on importation of
academic stoff because of the recent expansion of the
Ontario graduate schools. For the universities, the great-
est challenge will be to provide competitive salaries and
conditions to retain able senior people in the face of
raiding from the U.S. and from other parts of Canada.

If the trends outlined here prove to be valid, university
salary policies which have tended, with the pressure of
new appointments, to show a fairly small difference
between scale minima and average salaries can be expected
to change to show greater variations."
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2. The following are extracts from the Report of the Ontario
Committee on University Affairs, 1968-69:

‘. ..The Formula in use

Continuing experience with the operating grants formula
in use confirms the expectation that the benefits provided
by such an objective device for testing aid and assigning
resources would outweigh the disadvantages. The principal
advantage of the formula is clearly in its implications
as a planning device in rewarding good management and in
promoting efficiency, improved productivity, and ration-
alization. From the point of view of Government, the
formula can be used as a device eii.uer to allocate a
fixed sum, alone, or to provide an objective measure for
the determination of the absolute magnitude of total
obligation. It is clear that the latter is preferable,
but it does lead to a prospect of requirements for extra
support if enrolment overruns expectations.

The change from the traditional 'add-on' style of budget-
ing, associated with line-by-line scrutinv of budget
proposals is of critical importance. The 1968 meetings
of the Committee with the individual universities indi-
cated how, after only one year of actual experience with
the formula (1967-68), internal budgeting procedures were
changing. Senates and other academic bodies are assuming
much more responsibility for resource allocation in the
universities, and with this is coming more critical and
realistic intra-institutional reviews of new program
proposals. With the unit multiplier set for a given
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year and total resources determined by the formula rather
than by the persuasiveness of university representatives

at hearings with the Committee on University Affairs, the
traditional relationship between faculty and administra-
tion also apparently has tended to change. Where, previously,
the administration was seen as functioning to win support
for ever-increasing academic aspirations, administrative
officials and academic staffs now seem to be drawn together
to wring the maximum benefit out of the resources allocated.

At the time the operating grants formula was being developed
it was made clear and explicit that the formula weights
should not constrain internal resource allocations. The
Committee on University Affairs has been interested to

note the different patterns of evolution in university
budgeting which have resulted.

In some cases, universities have developed their own
formulas for internal allocation, with weights different
from those used to allocate resources amongst universities
on a province wide basis. Such a development, acknowledg-
ing the special character of an institution, seems entirely
appropriate.

There have been suggestions that program budgeting techniques
should be adopted by the Committee on University Affairs.
If this were done, it would necessarily lead to earmarked
contrcl of internal allocations to faculties, departments
and individual programs in the universities. There could
be no quicker route to the loss of autonomy and indepen-
dence. The only basis for program budgeting for higher
education on a province-wide basls 1s in terms of a
'program' interpreted on a macro basis. On the other
hand, it seems clear that program budgeting could be
applied with benefit within individual universities.

It is regrettable that some confusion has arisen obscuring
the very important differences between the Ontario operating
grants formula and so-called 'budget formulas' as used in
a number of American states for financing universities and
colleges. 'Formula budgeting' provides for the earmarking
of budgets for many finely divided categories of expendi-
ture according to more or less rigid standards (for class
sizes, teaching loads, faculty/student ratios) which lead
to homogenization and uniformity, with little opportunity
for local discretion in resource allocation. 'Formula
budgeting' has naturally come under considerable attack

in the United States, and because of the similarity of
terms, some of this criticism has been reflected on the
Ontario system for formula grants. The two systems are,
of course, profoundly different.

Increments in formula multiplier

The principal feature of the operating grants formula is
that a single value, the multiplier, or 'basic income
unit' as it has come to be called, determines not only
the total Government grant but the grant for each insti-
tution, saving only for special extra-formula grants.

In 1967-68, the value of the basic income unit was
$1,320. For 1968-69, the value was set at $1,450, an
increase of just under ten per cent. With close to four
per cent inflation, there was thus a real increment of

a little over five per cent in the total financial support
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available for the same unit of work. This was justified,
at the time, by the fact that many items of university ex-
penditure were increasing in unit cost more rapidly than
indicated by the general consumer price indices. Beyond
this, there was an obvious need to continue to provide
increased resources for program development.

For 1968-69, operating support for the provincially
assisted universities was initially estimated to cost
$202,617,172, “ased o~ the incene uwrie of 31,450 and an
enrolment projection of 80,972 ful! time students. This
enrolment projection reflected the combination of estimates
of the individual universities, which was checked against
grade 13 enrolment trends, and total enrolment projections
for Ontaric. Actual university enrolment in 1968-69
substantially overran projections in Ontario, as in most
other parts of Canada. This in turn led tu extra operating
costs and grants, for provincially assisted universities,
amounting to some $12.7 million.

It must be acknowledged that this experience emphasized
the open-end2dness of the formula grant mechanism in
subjecting government to unanticipated expenditure. It
can be argued on the one hand that this is an inevitable
result of government policy to provide places for all
those qualified and wishing to pursue university studies.
On the other hand, such unanticipated costs are clearly
unattractive and some devices for evading them or soften-
ing their impact may have to be found.

By the fall of 1968, when it came time to consider support
for the fiscal year 1969~70, the financial climate had
changed considerably. After considering the position of

the universities and their requests for increased support

in the light of the general economic situation, the Committee
on University Affairs recommended an increment of 6.2 per
cent in the value of the income unit, to $1,540, as part

of a total program of operating support to cost $272 million.
The Government, after review, indicated that $267 million
could be provided. After further deliberation and a raview
of priorities, the Committee on University Affairs proposed
that the income unit should be set at $1,530 for 1969-70.
This provided an increment of 5.5 per cent from the year
before, against an escalation in the consumer price index

of 4.1 per cent over the same year in Ontario. The real
increment in cost of a wnit of work is thus small."

"...Extra-formula support for emerging universities

For the emerging universities, all the pressures for
expansion and enrichment that are normally found in es-
tablished universities are felt. Beyond this, small
enrolment, inevitable in newer, small universities, necess-
arily leads to higher unit costs, yet, on the other hand,
such newer universities are naturally eager to broaden
their scope of activities.

It has been argued that the creation of new universities
with unrestricted charters has endowed them with a right
to develop any programs that they might feel appropriate
for the development of the imstitution and its services
to society - with a concomitant obligation on the part
of Government and the taxpayer to provide the financial
support for such development.
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In a world without scarfcity, such aspirations for intellec-
tual accomplishment and service might all be realized.

And it must be acknowledged that in recent years in Ontario
it has seem.. that tinancial support was a function of
statements of aspirations. More recently it has become
painfully clear that the pace of realization of aspirations
must reflect a balencing of the availability of resources
with assessment of need for particular development, ‘

It follows from this that there has been a natural and
unsurprising difference between the unfulfilled aspirations
of the new universities as seen from within, and a
reasonable pace of development for those institutions as
seen from without. In specific terms the emerging uni-
versities in Ontario, compelled by their not inconsiderable
aspirations, have requested very large annual increments

in support over the past few years and have indicated

no early diminution of need for extraordinary support.

The Committee on University Affairs has each year in its
annual recommendations proposed only such support for

the emerging universities as would provide for what it
felt to be a reasonable pace of development, in view of the
needs of the province as seen in totality. As well, the
share of the total university dollar that could be earmarked
for the development of new inscitutions was considered in
relation to the amount that must be provided for the
continuing maintenance and rapid growth of the more

mature. universities.

Until the adoption of the operating grants formula in
1967-68, it was very difficult to assess the magnitude of
extraordinary support being provided for the emerging
universities, and in the institutions themselves there
was an inevitable tendency to expect that the patterns of
faculty/student ratios and high unit costs established
in the early years would prevail almost indefinitely.
With the adoption of the operating grants formula in the
fiscal year 1967-68, it became possible to identify in
quantitative terms an extra-formula increment measured
simply as a percentage of total ordinary formula income."
.. .Inqualitative tarms, the view of the Committee on
University Affairs was that it would be unreasonable not
to provide sufficient support to build the necessary
foundation for the important role the new universities
would have to carry in the future in the total system
of higher education in Ontario. Support level should be
sufficient to provide high academic quality. It was
equally evident that a careful distinction must be made
between extra costs due to 'emergence' (i.e. newness and
smallness) and extra costs which would be inconsistent
even with the operation of a mature, viable university.
The Committee on University Affairs felt that extra
support should be provided to meet the former costs, but
that extra support should not be provided for the latter
costs."
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APPENDIX D

FORMULA BUDGET!:IG (CAPITAL)

The following paper was prepared in September 1970 by
Mr. J.D. McCullough, Director of Architectura! Services for
the Deputy Minister of University Affairs, Ontario.

'', . .INTERIM CAPITAL FORMULA

The Interim Capital Formula was devised by the Committee on
University Affairs under the chairmanship of Dr. Douglas T.
Wright in consultation with representatives of the Committee
of Presidents of the Universities of Ontario and of the
Department of University Affairs.

Tn the Province of Ontario it is the device whereby capital
monies are allocated to wniversities to enable them to carry
out building programs so that increasing enrolments may be
accommodated. The formula is based upon enrolment projectioms.
Recognizing that certain types of students require more space
than others, the enrolment projections are weighted by course
of study and year level. That is to say, various relative
values are ascigned to each student category based upon the
type of program and the level at which the student is studying.
A unit of space is then applied to each weighted unit of en-
rolment. Thus a Total Cumulative Space Need is determined

for any particular year. Frrm this Total Cumulative Space
Need is subtracted the Existing Space in order to calculate
the Additional Space Required. A unit cost is applied to the
Additional Space Required and a cumulative dollar entitlement
is calculated for any one year. This entitlement is based

on the projected enrolment of the following year. The figure
used for existing space - now referred to as Allocation In-
ventory - is fixed, that is to say, it does not increase as
space is added. Instead, a charge to the entitlement amount-
ing to the total cumulative amount of funds provided since
the inception of the formula, is the only recognition of space
having been added to the Inventory of any institutioa. Thus
the incentive to raise outside funds for building purposes
remains as does the incentive to build economically, since

it stands to reason that if, for allocation purposes, the

only record kept by the allocating body is one of cumulative
cash flow, then it is in the best interests of the univer-
sities to build as much space for as little money as possible.

In order that such a formula be acceptable to all, it was
necessary that agreement be reached on the values of the
various inputs such as:-

(1) ENROLMENT PROJECTIONS

(2) ENROLMENT WEIGHTING

(3) SPACE PER WEIGHTED UNIT OF ENROLMENT

(4) THE ALLOCATION INVENTORY

(5) THE COST PER UNIT OF SPACE

In addition to the above parameters, the universities were
concerned that consideration be given to:-

(1) AN ALLOWANCE FOR PART-TIME.STUDENTS

(2) AN ALLOWANCE FOR TRI-MESTER STUDENTS
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(3) THE AGE AND THE QUALLITY OF INVENTORIES

(4) AN ALLOWANCE FOR SMALL SCALE OR EMERGENCE
These inputs were calculated as follows:-

(1) ENROLMENT PROJECTIONS

Five year projections by course of study and year level
(graduate programs, etc.,) are submitted by the universities
to the Committee on University Affairs in the autumn of each
year. The Committee reviews these projections both from the
total provincial standpoint and from the individual institu-
tion's standpoint. In meetings with the university, the
Committee comments as to the reasonableness of the projections
and if it is decided that adjustments are necessary, they

are subsequently made and revised figures are agreed to.

(2) ENROLMENT WEIGHTINGS

The Interim Capital Formula used wi:ights which were arrived
at by a committee of experienced administrator-academics from
the Sub-Committee of the Committee non University Affairs

and the Committee of Presidents of the Universities of
Ontario. The weights concerned space only and were relative
to each other. An attempt was made to keep the weightings
simple and since the formula concerns the total assignable
campus space, including dining halls, university centres,
drill halls, etc. (but excluding residences and buildings
for the Health Sciences), it was felt that the spread need
not be great. The resultant weights ranged from 1.0 (Arts
and Science Undergraduates) to 4.0 (Ph.D. in Science).

There were three other weightings between these two extremes.

(3) SPACE PER WEIGHTED UNIT OF ENROLMENT

A survey was made of as many other jurisdictions as was
possible 1in order to determine the average assignable area
required for a full-time student in a four year, degree-
granting institution. The most reasonable figure appeared
to be 130 net assignable square feet. The enrolment projec-
tions were multiplied by this figure and the total provincicl
space requirement was determined for each year of the five
year projections. Enrolments were then weighted and when
the total provincial space requirement was divided by the
total weighted enrolment, a space per weighted unit of en-
rolment was determined for each of the five year projectionms,
On this basis a value of 26 net assignable square feet per
weighted unit of enrolment was arrived at.

(4) ALLOJATION INVENTORY

In 1967 the consulting firm of Taylor, Lieberfeld and Held-
man was retained to conduct a provincial space inventory and
atilization survey, now known as the Ontario Universities
Physical Resources Survey. Preliminary lists of all assign-
able areas of all buildings as of September, 1969, are now
available for each university. These form the basis of the
Allocation Inventory. To these totals are added the areas
of the buildings under construction during the time of the
survey and/or those which had been approved for financial
assistance by this Department before April 1lst, 1969 (the
time when formula cash flows began to accumulate). The
allocation inventory will only decrease in value because of

146




scheduled allowed deletions; 1t can never increase and, if
there are no deletions, will remain constant.

(5) COST PER UNIT OF SPACE

A net assignable square foot is the unit of space used in

the Interim Capital Formula. The cost parameter allowed was
calculated from a review of the unit costs of over 400 pro-
jects financed by this Department over the past 6 years and
by similar review of the costs of commercial buildings and
other building types. The unit cost is a project cost and

as such includes an amount for professional fees, equipment,
furnishings, and so on. The present allowance per net assign-
able square foot project cost is $55.00. This equates to
approximately $28.00 per gross square foot building cost,
based on the assumption that the assignable area amounts to
60% of the gross area and that approximately 20% cf the unit
cost is allowed for fees, contingency and equipment. All

the above weightings and values constitute the input to the
Interim Capital Formula used in the calculation of allocations
of capital monies for the fiscal year 1969-70.

REVISED INTERIM CAPITAL FORMULA

For the fiscal year 1970-71 the Committee on University
Affairs recommended that revisions to the formula be made to
ameliorate the concerns of the universities as expressed on
page three. The allowances recommended were as follows:-

(1) PART-TIME STUDENTS:

An allowance of 24 net assignable suuare feet for each equiva-
lent part-time student, calculated ty dividing the total
number of courses taken by part-time ~tudents by six - to be
added to the Total Space Required.

(2) TRI-MESTER STUDENTS:

An allowance of 12 net assignable square feet for each student
enrolled in the spring-term to be added to the Total wpace
Required.

(3) AGE AND QUALITY OF THE INVENTORY:

A discount amounting to 30%Z of the area of buildings over
40 years of age (not having had a major renovation) to be
allowed within the Allocation Inventory.

(4) EMERGENCE:

An allowance amounting to one half of the difference between
the Total Space Need geuerated by the actual enrolment pro-
jection and that which would be generated by an enrolment of
4,500 weighted students to be allowed for developing or emer-
ging institutions which are still operating on a small scale.
This would allow for costs which are fixed regardless of the
size of an institution.

USE OF THE FORMULA

ALLOCATIONS:

From the foregoing it can be seen that Cumulative Entitlements
can be determined for any and all universities in the system
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for any one year up to five (or as many as have been projected).
Thus, to allocate funds, iLhe cumulative entitlement is deter-
mined - frem this is subtracted formula funds already spent
(since April 1lst, 1969) and formula funds which are 'committed'’
(i.e. the university has an approval for the project from the
Department and has shown a certain cash need until its com-
pletion). To the remainder is added an amount for 'anon-formula'
project reeds and the total amount required for committed pro-
jects both formula and non-formula.

A further complication this past year was that a two year total
need was determined and half was allocated in each of the

two years. It can be seen that it may be that allocations
might not be equal to entitlements if the size of commitments
of non-formula and 'pre' formula projects are too great or

if the total amount agreed to by the Treasury of the Province
is too small. In either event, a capability of prorating the
Total Space Required is essential in order to ensure an
equitable distribution of available funds,

PLANNING:

Despite the fact noted above, the formula provides an almost
perfect planniug framework since it can be tabulated as a
cumulative cash flow entitlement over a number of years.
This enables an institution to time and size its projects to
suit that cash flow.

ON-GOING ACTIVITIES AND OBJECTIVES

It will be noted that many of the values of the inputs have
been arrived at in an almost arbitrary fashion. The reason
they have been accepted (temporarily) is that the form of the
formula allows for constant re-examination of these values
and redress of any injustice. Because entitlement is cumula-
tive and since space added is only recorded as a cash flow
rather than as an addition to the inventory, an institution
cannct suffer if a particular weighting or value appears to
affect it adversely. If subsequent research discovers such
an anomaly then the new value will produce a new cumulative
entitlement; the university has not lost any allocation since
all entitlements are cumulative.

It is quite likely that the universities and the Department
of University Affairs will concern themselves for some time
to come, examining ways and means of arriving at reasonable,
defensible values for weighting space per weighted unit, cost
of space and so on. The results of the study concerning
utilization in the Ontario Universities Physical Resources
Survey and the cost studies of this Department are to be
combined in a sort of matrix in an attempt to get a more
relevant weighting system which concerns student contact
hours and the relative unit costs of space and equipment

for different fields of study and vear levels,

NON-FORMULA PROJECTS:

The inclusion of an allowance for buildings of 40 years of
age or over allowed renovation projects to be placed in the
category of 'formula' projects so that the only non-formula
projects remaining are as follows:-~

.d

(1) Land Acquisition Projects

(2) Site Services Projects
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(3) Utilities Projects

(4) Alteration Projects (over $25,000).

Since it is acknowledged that the allowance referred to above
is arbitrary and token, research must continue for a proper
age-quality discount.

AGE-QUALITY DISCOUNT AND CYCLICAL RENEWAL

It is most important that there be pa: ity within the different
various allocation inventories. It stands to reason that the
space in a new university will be more useful, comfortable and
functional than will that in one of some great age. The
Ontario Universities Physical Resources Survey will furnish an
age-quality profile of all inventories and it is hoped that
some function of age and quality can be expressed as a per-
centage discount so that this parity can be achieved within
the allocation inventories.

CYCLICAL RENEWAL

Perhaps the operative percentage amount referred to above would
be the same or a function of the one required for cyclical
renewal. This propo-ed additional allowance to the formula would
insert an amount e:ch year into the total cumulative entitle-
ment which would cover the cost of alterations and allow for
depreciation, obsolescence and eventual replacement.

It is likely that the cycli¢al renewal amount will be the
total of a percentage of the allocation inventory, plus a
percentage of the accumulated formula funds forwarded since
the inception of the formula (April 1lst, 1969).

In any event the form and the value of the percentage amount,
together with the search for valid weightings and unit costs,
constitute major ongoing tasks of this Branch.'’

After-note

Information received in June 1971 from thk2 Ontario Department
of University Affairs indicates that the following changes
were introduced to the Interim Capital Formula for purposes
of calculation of capital grants for the fiscal years 1371-72,

1972-73:

(1) Age-Quality Discount

A discount amounting to 1% per year of the age of a
building was allowed within the various allocation
inventories. That is to say, if a building is 50 years
old, then the allocation inventory for that building

is discounted by 50% of the real inventory. The total
discount thus calculated was spread over five years
from 1970-71 to 1975-76 because it increases entitle-
ments to such a size that they could not be accommodated
in any cne fiscal year.

(2) Cyclical Renewal

An amount equal to the dollar equivalent (at $55 per
net assignable square foot) of 1% of the allocation
inventory, plus 13 of the cumulative cash flow since
the beginning f the formula (April Ist, 1969) was

Iz
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added to the cumulative entitlement.

These two additions to the formula allowed renovation and
alteration projects to be removed from the non-formula cate-
gory and to be included in the formuia category. Universities
thus have the option of renovating a bui lding, altering it or

letting it remain as is and using these additional funds for
the construction of a new facility.

. ¥
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APPENDIX &t

CONNECT/CAIPUS SYSTEM

The following is an extract from a document prepared by the
Systems Research Group of Toronto, 1970:

DATA REQUIREMENTS

Type of Data:

General:

Inventory Data:

Decision Policies:

Future Planning Information:

Historical Data:

Information in 6perating
Systems:

CONNECT /CAMPUS .

The CAMPUS system is set up to
accept a description of an in-
stitution at any level of aggre-
gation as defined by the user.
In its most detailed version it
can simulate each individual
activity, course or lecture on
the campus or in an aggregate
version summations of these
into, for example, discipline
categories.

CONNECT/CAMPUS is designed to
accept inventories of staff,

space and students as they presently
exist in the institution at any
level of detail specified by the
user. 1i.e. staff and space can

be broken down into as many sub-
categories as the user would like
to examine or he can aggregate
these depending on the availability
of information and the type of
analysis to be done.

CONNECT/CAMPUS accepts decision

policies on academic and support
staff, space management, expendi-
tures allowances as direct inputs
to the model. :

CAMPUS accepts future plans with
regard to academic and adminis-
trative policy directly.

CAMPUS can analyze historical data
and use it as the basis for esti-
mations for regression or time
series projection techniques, or
it can accept directly policy
information.

There are a series of analytical

routines built into the CONNECT/

CAMPUS system that allow it to
analyze detailed information in
operating systems that are used
by the university to produce
those input co-efficients that
can be produced in this manner.
This includes transfer znd trans-
formation of inventory information :
as well as estimating co-efficients %
and policies.
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EASE OF USE FOR DIFFERENT TYPES OF INSTITUTIONAL PERSONNEL

Type of Institutional Staff: CONNECT/CAMPUS:

General: The complete documentation and
operating procedures for CONNECT/
CAMPUS are embodied in a computer
assisted instruction program. This
program literally allows the user
who knows not only nothing about
how to use the system, but also
nothing about what the system can
do to sit down at a terminal and
carry out an interactive conversa-
tion with the computer to define
whether or not there is anything
in CONNECT/CAMPUS that can help
him with his problem. If there
is some capability, in terms of
simulation or other kinds of
analysis of data that can be of
use, then the computer assisted
instruction program will give the
user a full set of instructions
on how to perform the particular
kind of analysis that he wants to
perform. It will further check
that he-considers all the factors
that have to be considered before
analysis will be submitted. The
CAI program will also aid him in
the interpretation of the results
of analyses and includes many hints
with regard to the efficient pre-
paration and analysis of experiments.

Furthermore, all experiments number-
ing over 300 and including such things
as changing the structure of the
institution, the program being offered,
the teaching methods, the adminis-
trative policies, etc., are called

in by the user in English language
instructions are given to the system
and cause various computer routines
to actually do the necessary modi-
fication to the data as instructed

by the user.

The administrative analyst He is perfectly capable of sitting

or non-systems and non-. down and using the full CONNECT/CAMPUS

computer oriented person: system. Instructions such as in-
crease enrolment by 2% in all Arts
and Science programs for the years
1973 through 1975, produce program
costing report on this case as
versus the previous planned enrol-
ment level, will generate all the
necessary routines needed.
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EXPERIMENTAL CAPABILITIES

The following is a partial list of CONNECT/CAMPUS experimental
capabilities that can be generated using English Language
commands.

TIMING, CALERDAR YEAR
TIMING, FISCAL YEAR

TIMING, LENGTH, TERM
TIMING, START TERM

TIMING, LENGTH, SIMULATION PERIOD
TIMING, LENGTH, CONTACT PERIOD
COST CENTER, CATEGORY

COST CENTER, LEVEL

COST CENTER, FUNCTION

COST CENTER, SUBFUNCTION

PROGRAM, CATEGORY
PROGRAM, SUBCATEGORY
PROGRAM, OWNERSHIP
PROGRAM, DURATION
PROGRAM, CREDITS

REVENUE, OBJECT, CATEGORY
REVENUE, OBJECT, SUBCATEGORY

REVENUE, CATEGORY

REVENUE, SUBCATEGORY
REVENUE, FUNCTION

ACTIVITY, SCHEDULE, DAY OR NIGHT
ACTIVITY, SCHEDULE, PERIODS PER MEETING
ACTIVITY, SCHEDULE, MEETINGS PER WEEK
ACTIVITY, SCHEDULE, DURATION

ACTIVITY, CLASS SIZE, MINIMUM
ACTIVITY, SECTION SIZE, DESIRED
ACTIVITY, GROUP SIZE, MAXIMUM

EQUIPMENT, TYPE
EQUIPMENT, CAPITAL COST
EQUIPMENT, OPERATING COST

EQUIPMENT, DEPRECIATION RATE
EQUIPMENT, OBJECT, CATEGORY
EQUIPMENT, OBJECT, SUBCATEGORY
EQUIPMENT, INVENTORY
EQUIPMENT, COST, VALUE
EQUIPMENT, FUNCTION

CLASSROOM, SIZE, POLICY
LABORATORY, SIZE, POLICY

CLASSROOM, TEACHING WEEK, POLICY
CLASSROOM, SCHEDULE, POLICY
CLASSROOM, MANIPULATION, POLICY
LABORATORY, TEACHING WEEK, POLICY
LABORATORY, SCHEDULE, POLICY
LABORATORY, MANIPULATION, POLICY

4
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CLASSROOM, CONSTRUCTION COST
CLASSROOM, COMPATIBILITY
CLASSROOM, SIZE

CLASSROOM, AREA

CLASSROOM, EQUIPMENT, ATTRIBUTE
CLASSROOM, EQUIPMENT FUNCTION

CLASSROOM, INVENTORY, SIZE
CLASSROOM, INVENTORY, ROOM

LABORATORY, CONSTRUCTION COST
LABORATORY, COMPATIBILITY
LABORATORY, SIZE

LABORATORY, AREA

LABORATORY, EQUIPMENT, ATTRIBUTE
LABORATORY, EQUIPMENT, FUNCTION

LABORATORY, INVENTORY, SIZE
LABORATORY, INVENTORY, ROOM

OFFICE, CONSTRUCTION COST

OFFICE, INVENTORY, CAPACITY
OFFICE, INVENTORY, AREA
OFFICE, FUNCTION

SUPPORT SPACE, CONSTRUCTION COST

SUPPORT SPACE, EQUIPMENT, ATTRIBUTE
SUPPORT SPACE, EQUIPMENT, FUNCTION

SUPPORT SPACE, INVENTORY, CAPACITY
SUPPORT SPACE, INVENTORY, AREA
SUPPORT SPACE, FUNCTION

ACADEMIC STAFF, OBJECT, CATEGORY
ACADEMIC STAFF, OBJECT, SUBCATEGORY

ACADEMIC STAFF, INITIAL, INVENTORY
ACADEMIC STAFF, STAFFING UNITS
ACADEMIC STAFF, CONTRACT LENGTH
ACADEMIC STAFF, SALARY.

ACADEMIC STAFF, OFFICE

ACADEMIC STAFF, PROMOTION, TRANSITION
ACADEMIC STAFF, LEAVE, TRANSITION
ACADEMIC STAFF, HIRING ALLOWED
ACADEMIC STAFF, MINIMUM, HIRE
ACADEMIC STAFF, MAXIMUM, HIRE.
ACADEMIC STAFF, MINIMUM, DISTRIBUTION
ACADEMIC STAFF, MAXIMUM, DISTRIBUTION

ACADEMIC STAFF, OPTIMIZATION, POLICY
ACADEMIC STAFF, NON-TEACHING, POLICY
ACADEMIC STAFF, INVENTORY, POLICY

ACADEMIC STAFF, UPDATE POLICY

ACADEMIC STAFF, TEACHINd,STAFFING UNITS
ACADEMIC STAFf, NON-TEACHING, STAFF REQUIRED

ACADEMIC STAFF, NON-TEACHING, FUNCTION

154




148

NON-ACADEMIC STAFF, CBJECT, CATEGORY
NON-ACADEMIC STAFF, OBJECT, SUBCATEGORY

NON-ACADEMIC STAFF, SALARY
NON-ACADEMIC STAFF, UPDATE
NON-ACADEMIC STAFF, OFFICE
NON-ACADEMIC STAFF, FUNCTION

OTHER RESOURCE, OBJECT, CATEGORY
OTHER RESOURCE, OBJECT, SUBCATEGORY

OTHER RESOURCE, FUNCTION

ACTIVITY, RESOURCE, TYPE CATEGORY
ACTIVITY, RESOURCE, OWNERSHIP SUBCATEGORY
ACTIVITY, RESOURCE, SIZE

ACTIVITY, RESOURCE, FUNCTION

ACTIVITY, CATEGORY

ACTIVITY, TYPE

ACTIVITY, DISCIPLINE

ACTIVITY, SUCCESS FACTOR
ACTIVITY, CREDITS

ACTIVITY, SCHEDULE

ACTIVITY, SECTION SIZE
ACTIVITY, LOCATION

ACTIVITY, RESOURCE COMBINATION
ACTIVITY, COMBINED

ACTIVITY, ELECTIVE WEIGHT

CURRICULUM, ACTIVITY, PARTICIPATION : ,
CURRICULUM, ELECTIVE, PARTICIPATION

CURRICULUM, LENGTH
CURRICULUM, START

STUDENT PROGRAM, PARTICIPATION

STUDENT, INITIAL, INVENTORY
STHUDENT, FRESHMEN, ENROLMENT
STUDENT, TOTAL ENROLMENT
STUDENT, PROGRAM, DISTRIBUTION
STUDENT, ADVANCED ENTRANTS
STUDENT, TRANSITION, PASS
STUDENT, TRANSITION, REPEAT
STUDENT, TRANSITION, DROPOUT

STUDENT, TRANSITION, RANGE
STUDENT, TRANSFER RATE

STUDENT, CREDIT, LOAD
STUDENT, CREDIT, PARTICIPATION

STUDENT, CREDIT, RANGE
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TECHNICAL STRUCTURE OF THE MODELS

Feature:

Organization structure:

Parameters/Variables

Academic staff requirements:

Teaching space requirements:

Other resources:

Capability to analyze
innovation:

Experimentation:

System capabilities:

Experiment mode:

Experiment level:

Reporting:

Reporting format:

i
Report types: 3

'Reporting level:

CONNECT/CAMPUS :

User defined - departmental
- degree program
- budget
- discipline

July 1970

Completely flexible

- any resource classification structure

- any student classification

- structured by college according to needs

- direct buildup of contact hours in
activities/sections

- actual staffing policies

- conversion to number of staff

- staff/student ratio is an output

- direct buildup

- by detailed types and classifications
- space/student is an output

- direct activity buildup or

- estimated functions

- direct changes in structure values

CONNECT /CAMPUS

- oriented towards actual administra-
tive academic policies

- one to one relationship between
poiicies and parameters

- can therefore identify parameter/
policy relationship

- verbal dialogue with administrator
- No computer expertise July 1969
- interactive editing July 1970

- complete flexibility
- froin individual course to
college level 1967

CONNECT /CAMPUS :

- report generator
- user specified
- no reprogramming July 1970

- tabular - 1966
graphical - 1966

Complete flexibilitv

- from individual course to college
level 1966
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ANCILLIARY ANALYSES AVAILABLE 1

Type: CONNECT/CAMPUS :
Formula financing znalysis yes

Affinity analysis on space
requirements yes

Detailed capital cost estimation yes

L.P. analysis of the economic
timing of new construction yes

Regression analysis and

exponential smoothing of simu-

lation results for long range
projection : yes

Analysis of the economics of
space conversion yes

Selected analysis of simulation
results to search for a set of
desired conditions yes

Various Ways of Looking at the Problems
That Can be Analyzed by CONNECT/CAMPUS

Sample Problems:

By Time Horizon

1. Short Term: a. What changes in class size, teaching
load and facilities allocation can
be made to accommodate the shift in
student selection patterns that seems
to be coming about based on registra-
tions to date?

b. What three plans can we undertake to
cut back our operating budget by 10%
as dictated to us by the Division of
the Budget, with the least impact on
the quality and scope of our program?

2. Long Term: a. What would be the impact on operating
and capital budgets if campuses further
specialize in high cost programs so
that excessive duplication were eliminated?

b. Assuming no change in current policy,
when must tuition increase and by what

amount?
By Organizational Level s
1. SUNY Central a. If tuition is increased across the board,
Administration: progressively, over.a period of years, or

selectively by student level or type,
what happens to SUNY capacity to expand
student enrolment, facilities and program
offerings?

st

18




2., Individual
Campuses :

By Level of Detail

1. Summary:

2. Detailed:

By Resource Type

l. Space:

2. Staff:

What effect will changes in instructional
contact hours per FTE have on the capital
program and operating costs?

What will be the impact on operating and
capital budgets of specializing one campus
of the University in computer-assisted
instruction?

What are the costs of starting a new en-
vironmental sciences program at campus 1
versus campus 2 versus campus 3?

What will be the impact of cost escalation
and' interest rate escalation on the total
operating and capital budgets in SUNY
over the next ten years?

What will be the impact on total operating
and capital budgets of a shift in the
commuter resident mix of 25% more resident
students?

What would be the overall campus and
department by department impact of a
decrease in class size of 257% for all
activities involving 25 students or
fewer, or an increase of 50% in class
size for all activities involving 26
students or more?

What is the detailed list of spaces by
type and size needed by campus X under
their new revised academic program and
enrolment goals?

Under present plans and programs and
for any alternative to it, where, in
detail, is excess space in the systenm,
what is its character, what can it be
used for?

Estimate the impact on surpluses and
shortages as well as percent utilization

of different kinds of space at different
future times of an increase in the 1length
of the teaching week of 107 and an increase
in scheduling efficiency due to better
scheduling of 15%?

What would be the average workload, number
of staff members and number of new hirings-:
needed by discipline, by campus over the
next five years for our present plan,

and compare sthat to the situation if no
new programs are added?

What change in staff complement would be
required to accommodate a simultaneous

25% decrease in class size and 25% increase
in workload? '




3. Capital Budget:

4. Operating
Budget:

5. Revenue:

By Problem Type

1. Organization:

2. Enrolment:

a.
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What would be the impact of incorporat-
ing the rehabilitation progra.: in total
or in part into the regular state pro-
gram and forcing the use of bond money
for its financing on a short and long
range capital program? S

What would be the impact on capital
costs if there were a change in con-
struction practice that made it possible
to put up a structure in twelve months
rather than eighteen?

What would be the impact on the total
operating budget of SUNY of incorpor-
ating Brooklyn Polytech into the
system on a full integration basis?

What would be the impact on the cost

per student by level and type of pro-
gram, the cost of disciplines by level
and type, and the degree cost of a
reorganization of the system that in-
volves making general courses available
at every campus and specializing campuses
in professional degree programs?

What happens when tuition changes (across
the board, selectively by program level)
to income and capital construction
program?

By comparing the cost and revenue under
selective possible changes in tuition
as well as under present conditions,
what kinds of academic programs yield
or cost the greatest number of net
dollars on particular campuses and on
a university-wide basis? :

What would be the comparative operating
budgets and space requirements over

the next five years of holding the
present size of XXX campus at its pre-
sent size and creating a new site five
miles from the old one?

This problem should be analysed from
the point of view of three major al-
ternatives with regard to the programs
to be offered at the new site.

What changes, if any, in space require-
ments would be brought about by elimin-
ating the dedication of space to parti-
cular colleges or schools within a

campus and creating a campus-wide pool?

‘Under a given 'set of program offerings,

what are the economies of scale in opera-
ting and capital budgets for various
levels of enrolment?
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b. Given the major sources of uncertainty
with regard to the course selection
pattern for students for next yeer,
what policies in terms of restricted
course offerings, class sizes and
teacher selection could be made to
maximize the adaptability of campus

YYY?
3. Academic a. What is the impact on operating and
Decisions: capital budgets of adding 1, 2 and 3

new programs per year per campus over
the next five years?

b. What will a move towards individualized
instruction and self-paced learning
mean for campus ZZZ over the next five
years?

4. Administrative a. What will be the impact on resources
Policy: if the university policy with regard
to support staff is changed?

b. What will be the impact on operating
budgets of a change at campuses Bl and
B2 to a quarterly system?

5. Ceneral Policy a. What would be the relative economics
of developing a new four-year college
as against offering all of its programs
at the three institutions that surround
the new site that is being considered?

b. What would be the impact on capital
budgets of changing the space planning

factors?
6. Environmental a. What would be the impact on staff work-
Factors: loads and/or class sizes if 157% of the

staff needed in academic discipline
Al cannot be nired over the next five
years?

b. What would be the impact on the operat-
ing budgets for each of the campuses
and for the entire system of three
levels of inflation rates for each of
staff salaries, supply purchases and
utility costs?

"By Type and Problem Analysis

1. Direct: a. What is the impact on operating budgets,
recruitment load, need for office
space, etc., of a 10%Z decrease in
class size combined with a 9% increase
in staff workload and an 8% per year
average salary increase to the faculty?

. These types of changes can be made directly

«# ° by posing the question in a form not
far removed from the way it has been
posed ‘above. The model ‘takes care of
all necessary computations to make the
changes and to produce the results.
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2.

3.

Interpretation:

Inference:

a.
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What is the const of introducing a new
environmental sciences program at
campus XX for next year and the four
years following?

This type of problem cannot be posed
directly, but rather some interpreta-
tion is needed. In particular, the
activities involved in this program
have to be specified, along with the
kinds of resources they will use, es-
timates of student enrolment have to
be obtained, etc. Once these specifics
have been laid out, then they can be
put directly into the model. The only
way of simplifying this type of problem
is if one can relate the type of changes
that you would like to make to some
other similar set of circumstances in
the system. i.e. the new environmental
sciences program used on this campus

is going to be like the ecological
planning course given at campus Z1,
in this case the information describ-
ing the program to which the new ome

is similar can be transferred directly
to the model and evaluated on that
basis. This capability becomes more
important as more institutions use the
system and thus a greater range of
possibilities is represented already.

‘What would be the impact of an open

enrolment policy? With this type of
problem it is not merely a matter of
interpreting the question, but rather
of understanding the inferences of
what is being said. What are the im-
plications of open enrolment in terms
of 2 number of students and their
course selection patterns, their
success rates, etc. Once these second
level implications have been deter-
mined, then one can proceed to become
more specific through an interpretation
mode and move to the point where one
has a direct question that can be put
into the system for evaluation.'
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APPENDIX F

COHMECT/CAMPIIS REPORTS

An illustration of the reports needed with the Connect/Campus
System is given in quotations below from a document prepared
in 1970 by Dr. H.W. Jackson, Director of the Applied Arts

and Technology Branch of the Ontario Department of Education:

.. REPORTS TO BE CALLED FOR
THROUGH THE CONNECT/CAMPUS SYSTEM

A. INTRODUCTION

Initial reports produced through our new information system
will begin to emerge in November and December of 1970.

The period will be a time of system explanation, education
of college personnel, and shaking down of data bases. The
culmination of the intitial phase will be January 1971,
when the colleges will be called on by the department to
produce specific 1970-76 plans through use of the model

-~ for Treasury Board's planning requirements. Guidelines
for this work will be issued in December or around New
Years.

The series of reports being contemplated is decribed

below. It falls into two classes: (1) management reports
dealing with the current situation in the recent past,

and (2) planning reports dealing with future resource needs.

All these reports are concerned essentially with the econ-
omics of educating students, and the characteristics and
school work of their students -- and what they do when
they leave college. All such questioms are very important
these days, as education comes under ever-closer scrutiny
by the public and its representatives.

B. MANAGEMENT REPORTS

The most urgent need for management reports through
CONNECT /CAMPUS focuses on the backgrounds and activities
of students end staff, and the kinds and uses of space
at each college. (Detailed application of the model for
cost analysis of a short-term or historical type will be

developed later).

1. Student Reports

By November 1, we should be raceiving a series of
reports from the colleges on postsecondary students.
These reports, which include 'almost all of DBS's
reporting needs (and save the colleges this chore) ,
have been defined by the depertment as described
below. The data concerned must be centrally accessi-
ble through our Toronto terminal from your data files:

By Campus, Total by College
v
1. Number of full-time students, by sex and by
Ontario secondary school attended (including de-
signation of county and municipality), with

college area segregated.
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2. Number of full-time students, by sex and by province
or country of last educational experience (includ-
ing Ontario).

3. Number of full-time students, by program sub-
category and by province or country of last
educational experience.

4. Number of full-time students by program subcategory
and by region (groups of countries) of last educa-
tional experience.

5. Number of full-time students, by sex, from educa-
tional institutions within and outside the college
area.

6. Number of full-time students, by sex and by father's
and mother's educational level.

7. Numbers of students by sex, by program, and by .
academic years, full-time and part-time, and
total.

8. Number of full-time students by program subcategory
(technology, business, applied arts, health, other)
and country of citizenship.

9. Number of full-time and part-time students, by sex
and by program.

10. Number of full-time and part-time students by age,
by sex, by academic year, and by program subcategory.

11. Number of full-time students by program subcategory,

by sex, and by activity last year (same school,
full-time at school, employed or seeking work, other).

2. Staff Reports

information on college staff members. Having agreed
to help DBS meet its Ontario requirements for college
staff data, the department feels the time is opportune
to develop the IS¥ staff file. Not only will DBS

be able to get its data, but future annual surveys
will be made much easier for all concerned.

At present the college system generates very little 1

College staff members are pioneering in Ontario post-
seconuary education in most college centers. The
legislature and the public are interested in their
number characteristics and work. Individual colleges
will also be interested in trading information.

DBS has agreed to do most of its own file processing
from our ISF data. The following reports are a sample
of the kind the department will be looking for towards
the end of November:

By Campus (if relevant), by College

1. Number of staff in each category (teaching, academic
officers and staff, support staff, administrative
staff, plant staff, ancillary services staff) and
subcategory (within these), with average salary for
each category and subcategory.
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2. Number staff by category and by country.

3. Age and sex distribution of teaching staff and
academic officers, under M and F headings, the
number of these people in the following age groups
(excluding subcategory 2.09):

Under 25
25 - 35
36 - 45
45 - 60
Over 60

4. Number of degrees or other qualifications of
teaching staff and academic officers by the stand-
ard educational list (Items 19, 22, 25, 31, 34,
37, 40). Comparison with total number of staff.

5. The number of degrees by province and country,
regardless of level. Comparison with total
number of staff.

6. Number of teaching staff and academic officers
by language ability.

7. Average number of years of teaching experience
(45, 46, 47, 48, 50) for all teaching staff and
academic officers.

8. Average number of years of non-teaching experience
(51, 52, 53) for all teaching staff and academic
officers. '

3. Space Reports

The ISF system generates reports on rooms and other
components of the college's total enclosed space in
buildings. As a background for this information, ODE
compiles manual records on key characteristics of

the buildings and other facilities constructed at

the various stages in the colleges' growth,

This is the series of Spacé reports to be called for
. in the fall and winter of 1970:

By College from ODE Sources

1. From departmental records, and confirmed by
college authorities, total annual capital expendi-
ture and cumulative totals, for the years 1966-70
(excludes renovations).

2. From departmental records, and confirmed by college
authorities, total annual renovation expenditure,
and cumulative totals for the years 1966-70.

3. From departmental records, and confirmed by college
authorities, total annual rentals of facilities
and cumulative totals, for the years 1966-70.

By College from CONNECT/CAMPUS

4, 'Current total number of-square feet, by square
feet per category and per cent.of total represented
by each category. IR
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5. Square feet per enrollee, at the college as a whole
and for each space category.

Back-up from CONNECT/CAMPUS

If needed, the following back-up data will be called
up:

. Room listing by college by category

. Aggregation by category at each campus
of each college

. Aggregation by category and subcategory
at each campus of each college (with
college supplying its own key for
subcategory codes).

C. PLANNING REPORTS - THE SIMULATOR AND HOJ
IT WILL GENERATE VARIOUS KINDS OF REPORTS
FOR LONG-RANGE PLANNING

1.

The Simulation Model

The simulation model adapted for the Colleges of
Applied Arts and Technology is capable of emulating

the operations of any one of the colleges from the
current year to any date in the future. For operational
purposes, the system is set up to cover up to a nine
year planning horizon.

The model operates by reading in a '"data base' which
describes a college's current situation. This data
completely describes the organizational, academic and
financial structure of the college. Thus the simula-
tion model itself is neutral or free of any numerical
relationships. The data itself specifies the actual
relationships or structure of the college according
to a college's own data base.

The model then simulates the actual operations of a
college over one year, turning out student loads and
resource requirements. A series of output files are
created and stored before the simulation model moves
on to the next year.

At any point in time a college can specify changes
in academic and administrative cantent or structure
and the model then simulates college operatiomns
under changed conditions for the next year turning
out output files.

Once a simulation run is complete (the simulator has
covered the specified number of years) the files are
stored and a user can then request that reports be
created from these files and printed on his terminal
or at the computer installation and mailed.

Once a college has arrived at an acceptable multi-
year plan or plans the college can request that the
output from these plans be placed on a special file
which can be accessed by the Department of Education.
This output is stored with that of the other colleges
in the system and the Department of Education can




then request reports comparing or aggregating results
from all or a select series of colleges.

How the Simulatcr Works (Fig. 1)

Although the simulation model is complex from a soft-
ware or computer programming point of view, the actual
simulation process is rather simple. This is due to
the fact that the simulator contains no complex math-
ematical equations or relationships but merely math-
ematically emulates the physcial process embodied

in a college. Figure 1 briefly describes the main
steps followed by the simulator over a planning cycle.

The left side of the diagram sets out the main input
data requirements. The middle portion describes the
basic simulation steps. The rigat side lists the
output focus of these steps:

1) Input describing numbers of students already in
the system, new entrants, program distributions
of these new entrants and transition rates are
fed into the student section of the model. The
model then calculates enrolment at academic achieve-
ment levels eithin individual programs.

2) This program enrolment is then merged with input
data describing program curricula or lists of
courses taken by student in programs, participa-
tion rates and detailed descriptions of each
course. The model then calculates the number of
course students at each achievement level of each
program and the student contact hours for each
program and each course in the Institution.

3) The model then reads in teaching staff and space
policies, salaries and inventories for each
- teaching or instructional cost center. This
information combined with student and resource
contact hour loads on the teaching cost center
is used to calculate requirements for teaching
staff, space and equipment for instructicnal
cost centers. '

4) TFunctions or relationships are then read in which
describe costs and policies for calculation of
support resources for teaching staff, space and
equipment. This information is added to the
direct costs and total costs are calculated for
instructional or teaching cost center.

5) Functions describing relationships between admin-
istrative, ancillary, plant and other "indirect"
cost centers are then read into the system and
resource requirements are calculated for adminis-
trative and other cost centers. Descriptors
translating from individual organizational enti-
ties to budget functions are then applied to cal-
culate fiscal budget requirements.

6) Detailed information on the budget structure is
combined with previous information to turn out a
total detailed line item budget for the total
college.
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FIGURE 1
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7) Information from steps one, two and three is
applied to total costs along with allocation

principles to allocate both direct (teaching)costs
and indirect costs to individual courses.

8) Program course information from steps one and two
is combined with individual course costs to
calculate program costs over both academic years
and fiscal years.

The final and intermediate information is written into
an information system or set of files catalogued, by

an individual college's code. This information is
then available for assembly into reports as specified
by the college.

This process is repeated for each simulation period
or year as requested by the user. If the simulation
run is to be submitted to the Department as a pro-
vincial submission, the summary output information is
aggregated by standard categories and transferred to

- a Department file.

How the Interactive Prompter Works

The interactive prompter is the heart of the CONNECT/
CAMPUS (CAATS)? system. All communication between a
college or departmental user and the system takes place
using this program. The interactive prompter is a
conversational assistance and instruction package

which enables non computer oriented personnel to
communicate with the CONNECT/CAMPUS system.

Besides providing communications with the planning

and ISF analytical system, the prompter contains
step~by~step instructions on how to use the system.

It describes the system's capabilities and limitations.
A college user who is familiar with his college
organization and data base will be able to converse
with the prompter and perform analyses and receive
reports.

Each college will have a series of security clearances
which will allow only cleared persons to access data
and perform analyses for their own college. The
security structure is hierarchical and is composed

of four levels:

1) A signon code.
2) The college name which must match 1.
3) The user's name which must match 1 and 2.
4) A personal security code which must match
1, 2, and 3, and provides selective access
to parts of the system.
Thus one user may be cleared to access and use the
planning system and al] the ISF analytical capabili-
ties while another user may be cleared only for one

system (i.e. physical plant manager for the space
system) .
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Planning Report Capability

Planning reports refer to projected student loads and
resource requirements. The simulation model will be
capable of reporting over a time span covering projected
current year costs to nine years in the future. The
simulation model is capable of turning out an enormous
bulk of information; to make this information more
digestible, we have sectioned this output at two main
levels.

(a) Individual College Output Information

This is planning information which is turmed out
from the simulation model for individual colleges
and broached in terms compatible with an individual
college's structure aad reporting needs. Thus
college reports are structured to cover actual
programs, cost centers and resource definitions

as set out by the college.

The reports are arranged in a hierarchical struc-
ture ranging from detailed one-period contact

hour reports to multi-year resource summaries.

(b) Provincial Submissions (Fig. 2)

Tue information gleaned from individual college
information systems and deposited for access by
the Department of Education must be aggregated by
standard categories if thre Department is to be
capable of compiling cross college reports. Thus
our first task was to build a standard set of
categories into the simulation model over which
information would be stored. This set of categories
will probably undergo modification over the next
several months but it is tentatively part of the
system now.

The actual information passed from individual college
information systems to the centralized system is
set out in Figure 2.
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